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PREFACE TO THE SECOND EDITION 


I N less than three years since its publication, 
the first edition of this volume has been 
exhausted. During this time, Portuguese and 
Spanish translations have appeared. We arc 
indeed grateful for the manifest support and 
Confidence of our colleagues and friends. 

For many years, my collaborator. Dr. 
Philip M Gottlieb, has helped in the prepa* 
ration of this book and worked with me on 
numerous original papers. For that reason 
I ha\e now adopted him as a permanent 
literary associate. 

It is becoming increasingly apparent that 
the incidence of allergic diseases has attained 
an all*time peak. There are many instances 
in which the entire family, parents and children 
alike, suffer from some form of bronchial, 
nasal, gastro-intestinal, cutaneous, or cerebral 
liypersensitiveness, and \ery few in which at 
least one member is not afflicted. This state 
of affairs is truly alarming and calls for con- 
certed action on the part of the medical pro- 
fession. Now with the return of peace, a 
determined effort should be made by both 
National Allerg)- Societies to carry out and 
support basic scientific work designed to 
elucidate the fundamental causes of the hy- 
persensitive state in man and animals Special 
research institutes should be established in 
which biologists, chemists, physicist*, im- 
munologists, clinicians, and veterinarians 
may investigate the obscure causes which have 
made allergic diseases increase to such an ex- 
tent that there is a very real danger that in the 
not too distant future e\ery one of us will be 
allergic. 

On the other hand, few branches of medicine 
have made such progress in the last three years 
as has allergy. This is best demonstrated by 
the immense literature which has appeared in 
that time, making it necessary to insert in the 
second edition nearly 1,300 new references and 


to increase the reading matter by more than 
10 per cent. Twenty -one new illustrations 
have been added 

In order to avoid bulkiness a double-column 
format was chosen Moreover, small print 
was employed for technics, botanical dis- 
cussions, case histories, and the like. A few 
hundred older references were omitted. 

The following new sections were added: 
psychosomatic aspects of allergy, Rh factor, 
allergic bronchitis, allergic cough, and eosino- 
philic cry thredema. 

The following sections were materially' en- 
larged: drug allergy, with particular attention 
to sulfonamides, penicillin, and thiouracil; 
endogenous allergy, toxic and allergic contact 
dermatitis, treatment of migraine; sensitivity* 
to human plasma, the pathogenesis of lupus 
ery thematosus, periarteritis nodosa, and rheu- 
matic fever, the allergy of infectious diseases; 
the various test methods, the diagnosis and 
complications of asthma, and cellular passive 
transfer by means of the t'rbach-Koenigstein 
method. Xo portion of the book has es- 
caped revision. Finally, through the courtesy 
of Dr M B. Sulzberger, a complete list of the 
concentrations used in patch testing was 
appended. 

Again we have not hesitated to give our 
opinions, interpretations, and ideas, particu- 
larly regarding treatment However, as in the 
prev ious edition, an attempt has been made to 
present controv ersial subjects in an impartial 
manner. 

Expenses incidental to the preparation of 
this book w ere defray-ed in part by a grant from 
the Allergy Research Foundation, Inc., Phila- 
delphia, Pa. 

The book is a genuine tribute to the gener- 
osity of the publisher, Mr. Henry* M. Straton. 

Philadelphia Erich Urbacii 

April 1946 



PREFACE TO THE FIRST EDITION 


T he vast importance of allergy in all aspects 
of medicine is reflected in the immensity of 
the literature, which has increased to such a 
point that no one person can hope to encompass 
all of it. There are, of course, some reference 
hooks covering the subject admirably, as well 
as a number of e\cellent special monographs 
that deal with their particular fields most 
thoroughly. 

The stud\ of allergy has made huge strides 
during the past ten years Thanks to the dose 
cooperation of immunologists, pathologists, 
internists, jiediatricians, dermatologists, rhi- 
nologists, and ophthalmologists, new vistas of 
knowledge have been opened up anti highly 
significant discox cries ha\e been made, par- 
ticularly as regards etiology, diagnosis, and the 
basic experimental background. The clinician 
must admit, hoxxexer. that the allergic xuew- 
point in general and the allergic approach to 
treatment in particular still encounter rather 
considerable skepticism among the profession, 
and that, in fact, the axxnlabte methods of 
prophylaxis and therapy of allergic diseases 
are, to a certain extent, inadequate. There 
are a number of reasons for this The present 
generation of physicians— like the two pre- 
ceding— was brought up in a medical era ori- 
ented chiefly along chemical and bactenologic 
lines. Therefore, their attention has been 
directed almost e\clusi\-ely toward the dis- 
coxerv of the immediate causes of a given 
disease, while the predisposing factors, xvhich 
often are as important as the eliciting agents, 
have been largely ignored. The argument 
might be advanced that, even when the pre- 
disposing conditions are recognized, it is fre- 
quently not possible adequately to deal xxith 
them, since this would in\-olve fundamental 
alterations in the patient’s mode of fixing, 
working, eating, and even thinking. But the 
great progress of the past few years inheres in 
the fact that x\e are no longer content merely 
to determine and eliminate the allergen, but 
also attempt to define the general influences 
responsible for the production and mainte- 
nance of the disease and to eliminate all such 
contributor) - elements. In other w ords, xxe 


recognize that hyposensitization without elimi- 
nation of the factors predisposing to allergy is, 
in most instances, only of temporary x-alue 

Another reason w hy many therapeutic meas- 
ures fail, is that they are usually predicated on 
the results of skin tests alone, and that the 
latter arc more or less futile in certain condi- 
tions, particularly food, drug, and gastroin- 
testinal allergies The emancipation of diag- 
nosis from this one-sided approach, and the 
increasing emphasis on trial and exposure tests, 
such as enx ironniental, elimination, nasal, and 
bronchial tests, are among the achiex'cments of 
recent years 

\\ c arc beginning to understand that allergic 
diseases arc by no means caused exclusix-ely by 
exogenous agents. The w riter has endeavored 
to show the significance of endogenous aller- 
gens— and most especially of the auto-endog- 
enous agents— in the etiology of many Condi- 
tions of hyj>crsensiti\'eness, including some of 
hitherto unknown origin 

The intra- and subcutaneous methods of 
hyjjosen$iti2ation are quite ineffectual m food 
and drug allergies. In such cases measures of 
deallergization are helpful, especially those 
based on the principle of oral skeptophylaxis 
The chief differences between hyposensitiza- 
tion and deallergization are given in some de- 
tail in the text, and their practical application 
is illustrated by numerous examples. 

The concept of allergy is today commonly 
identified with that of hypersensitix r eness; 
correspondingly, diseases of hypersensitiveness 
see generally exited aitergic diseases This 
synonymity has, in the course of lime, led to 
the designation of all kinds of clinical manifes- 
tations as “allergic,” so long as they could be 
interpreted as the expression of an altered re- 
actixnty. Obviously such excessive broaden- 
ing of the concept of allergy threatens to 
w eaken it to the point of rendering it useless. 
The xvriter holds, therefore, that a gix'en case 
may properly be called allergic only if the fact 
that it is mediated by an antigen-antibody 
reaction has been established in principle. If 
this cannot be demonstrated — or has not as yet 
been demonstrated — for the condition under 



PRFFACE TO THE FIRST CDITION 


consideration, the term “pathergy” should be 
used to indicate that the disease is funda 
mentally one of hyper or h> poscnsitiv eness 

As a science de\ elops new terms must be 
coined to express new thoughts Therefore 
the concepts ‘hetero allerg} ” ‘ parallergy,” 
and “metallerg} ” are discussed in some detail 
Their value in our understanding of some 
phenomena of hyper and h>posensiti\ eness, 
as well as of the mechanisms underl}ing 
certain therapeutic methods including metal 
lergic hyposensitization and deallergization is 
stressed Similarly consideration is given the 
Shwartzman phenomenon from the standpoint 
of its significance as an important form of toxin 
hypersensitiveness 

The goal that the writer has set for himself 
is to offer to the practitioner, to the specialist 
in all fields in which allergy play s a rile, and to 
the student of allergy, a critical presentation, 
along w ith representatn e illustrations to serve 
as a guide in the diagnosis and management of 
the diseases of hypersensitiveness The sci 
entific investigator will find a discussion of 
fundamental principles in the initial chapters 
of Part I, the rest of which is devoted to the 
methods of diagnosis and treatment Part II 


deals extensively with the more common etio 
logic agents while Part III comprises a dis 
cussion of the various diseases from the clinical 
and therapeutic viewpoints The Appendix 
includes a series of detailed clinical record 
forms for the allergy patient as w ell as tables of 
concentrations for the substances used in patch 
testing 

In order to enable the reader to delve more 
deeply into problems of especial interest some 
2 300 references from the literature are pre 
sented in the form of footnotes Every effort 
has been made to avoid duplication of the dis 
cussions in the text for the purpose of mclu 
siv eness numerous cross references are sup- 
plied throughout 

The author has attempted to give an im 
partial presentation of the conflicting views on 
controversial questions, he has however, ex 
pressed his own opinions and critical comments 
wherever necessary This, he felt, was not 
only the privilege but indeed the duty of a 
worker who, for almost twenty five years has 
intensiv ely dev oted himself to the subject both 
in the field of experimental investigation and in 
clinical experience with a large and varied 
material 
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Part One 

FUNDAMENTALS OF ALLERGY 


Chapter I 


HISTORICAL SURVEY 


T he histor\ of medicine shows that the 
prevalent political, social, and hygienic 
conditions characterizing various epochs, coun- 
tries, and occupational groups are accompanied 
by certain distincti\ e types of disease. The 
medical historian of the future will un- 
doubtedlj' have to report that the first half of 
the twentieth century was distinguished by an 
alarming increase in the incidence of allergic 
diseases in the so-called cixilized countries 
Isolated cases of hypersemtiveness have, 
/indeed, been mentioned throughout history. 
' Lucretius (first century B.c.) is said to ha\ e 
coined the significant proverb, “One man’s 
meat is another man's poison 'V Galen (a.d 
130-200) was aware of such a condition as 
allerg}’ to goat’s milk. vAnd the Bab} Ionian 
Talmud (second century) gix es precise instruc- 
tions on hoiv to combat an intestinal egg hyper- 
sensitiveness by means of appropriate prepara- 
tions of egg white (H. I. Goldstein) The 
physicians of the Middle Ages were well aware 
of the fact that some people became afflicted 
with severe attacks of sneezing or of asthma in 
the presence of certain flow ers, shrubs, or trees 
(BotaUus, 1565; van Helmont, 1600, Bennin- 
gerus, 1673). Roses were specially suspect 
(Ledel, 1683, Hunerwoif, 1683; DeRebecque, 
1691; Veit Riedlin, 1695). Timaeus (1667) 
and William Scott (1776) reported on \iolent 
asthmatic pannysms produced by the effluvia 
of ipecacuanha; Willis (1621), on such attacks 
follow mg consumption of certain foods. 

The symptoms following transfusion with 
lamb’s bkiod — described by Denis (1667) — 
were unquestionably manifestations of serum 
diseased Magendie (1839) observed that when 
dogs were given injections of foreign serum 
they acquired a strange condition often leading 
to death w hen a subsequent infusion w as given 
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within ten to twelve days. This was probably 
the first instance of experimental anaphylaxis. 

These few scattered and haphazard notes 
w iff at feast serve to indicate that ever}’ case of 
hypersensitiveness w as once such a rare occur- 
rence as to merit special mention. That time 
has passed. At present the average practi- 
tioner is called upon almost exery day to treat 
cases of allerg}-. The reasons for the almost 
universal allergization of the human race will 
be discussed elsewhere in Some detail. 

We shall first briefly consider the men whose 
names are outstanding in the science of allergy 
and whose basic investigations will frequently 
be referred to in this book. . 

We are indebted to C. Rich&t'Tor the first 
fundamental con tributionViff This field. He 
undertook a senes of systematic experiments 
(1898-1902) and succeeded in specifically sensi- 
tizing animals to a gi\ en poison (actinia toxin, 
eel serum) by means of a preliminary injection. 
This phenomenon he called “anaphylaxis” — 
i.e , remox al of protection. The importance of 
Richet’s work is in no way diminished by the 
fact that he assumed that the anaphylactogenic 
substance had to be primarily toxic. Arthus^ 
(1903) first recognized the fact that nontoxic 
agents, such as normal or foreign serum, could 
also elicit these manifestations of hypersensi- 
tix eness And Arthus also demonstrated that 
repeated subcutaneous administration of serum 
w ill produce local reactions (Arthus phenome- 
non), sometimes so severe as to result in 
necritsis. 

'■‘Theobald Smith is another pioneer in the 
field of experimental anaphylaxis. In addition 
to his other contributions, he discovered that 
guinea pigs are especially easy to sensitize. 
Then there are Rosenau and Anderson, Otto, 
Wolff -Eisner, and Besredka, who showed that 
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repeated injections of small doses of antigens both the practical and the theoretic viewpoint, 
in sensitized animals brought on a state of at was made when Prausnitz and Kuestner (1921) 
least temporary insensitiveness Besredka first provided the method of passive transfer 
(1907) introduced the name “anti-anaphylaxis” of hypersensitiveness by means of blood serum 
for this procedure This technic now gave the clinician an op 

These and many other authors resorted to portumty to demonstrate the presence of 
animal experimentation m their attempts antibodies as evidence of an allergic etiology 
to clarify the numerous problems arising m in cases previously assumed to be so caused 
the study of the phenomena of hypersensitive ydn purely clinical grounds M Walzer (1927) 
ness However, it was von Pirquet (1903) ''successfully employed this method m two 


who, on the basis of clinical observations and 
experiments on human beings, ingeniously 
promulgated the principles that have since 
become the basis of modem allergy These 
studies were made on the theretofore almost 
unknown condition of serum sickness (on 
which he and Schick wrote the first detailed 
monograph) and on the clinical phenomena 
in \accmation and certain infectious diseases, 
including measles and tuberculosis This 
great investigator advanced the theory that 
all disease symptoms that an organism acquires 
after acquaintance with any organic substance, 
living or nonviable, are attributable to an 
altered condition He coined (1906) the term 
“allergy” (Greek aXX>? tpycia, “altered ca 
pacity to react”) —'Von Pirquet also introduced 
(1910) the cutaneous tuberculin test (by 
means of scarification) and thus was the 
creator of modern skin testing in allergy It 
might be of interest to mention here that 
some fifty years earlier, Blackley had described 
skin tests with pollen, this work, however, 
had fallen into oblivion 

In 1911, Noon and Freeman introduced the 
treatment of hay fever by means of intra 
cutaneous injections R A Cooke, in the 
same year, performed the first recorded intra 
cutaneous tests for diagnostic purposes 
During the next few years, Schloss, Walker, 
Coca, Cooke, and others made distinguished 
contributions toward the development of the 
technic of skin testing, and thus established 
this most essential diagnostic procedure 
The epicutaneous test, more commonly 
known as the patch test,” so useful for the 
detection of allergic dermatitis, especially of 
occupational types, was described by J 
Jadassohn as early as 1894 But this valuable 
technic did not become truly popular until 
it had been intensively employed by Bloch 
m Europe and Sulzberger in the United States 
The next great advance, important from 


other important problems first, to identify 
the allergen by means of a passively prepared 
skin site in a recipient, when it is either dan 
gerous or impossible in a given case to perform 
direct tests with the allergen and, second to 
show that all the mucous membranes of the 
human body can be allergized in the same way 
as the skm In conjunction with Koemgstem 
Urbach (1924) developed a method of passive 
transfer for the demonstration of tissue anti 
bodies, using the fluid from cutaneous blisters, 
either occurring naturally or deliberately 
raised with canthandes Other technics that 
greatly advanced the experimental side of 
work on allergy are to be credited to Schultz 
and Dale (1912-1913) for the uterus test, 
and to Manwanng and Kusama (1917) for 
the lung perfusion test 
The study of allergy was immensely ad 
vanced by the brilliant work of Landsteiner 
(1927), who showed that a host of antigenic 
substances could become complete antigens 
by conjugation with proteins The so called 
hapten theory first made it possible to consider 
several important forms of hypersensitiveness 
— drug sensitiveness physical hypersensitive 
ness, contact dermatitis— as being at least 
in part, manifestations of allergy 

The problem of the manner in which human 
allergization occurs was clarified by the fun 
damental work of many investigators, of whom 
only a few can be mentioned Experimental 
sensitization of the skm by means of chemical 
substances was first achieved by Bloch, Sulz 
berger, and Landsteiner, that of the bronchial 
mucosa by means of inhalants by Ancona, 
van Leeuwen, and Busson, and that of the 
nasal mucosa by means of pollen, by Ulrich 
Here we must also mention the work by 
Rosenau and Anderson, and Ratner on aller 
gization of the fetus by the placental route 
We should now like to consider briefly 
the pioneer w ork done in relation to the various 
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allergic diseases. Meltzer (1910) first ex- 
pressed the thought that asthma may belong 
to the group of anaphylactic diseases, on the 
basis of John Auer’s demonstration that bron- 
chospasm is an intrinsic feature of anaphylactic 
death in the guinea pig. 

In the history of hay fever, the name of 
Bostock (1819) must be mentioned first. He 
wrote the earliest and now classic description. 
Elliotson (1839) adopted the lay term “hay 
fever” and held pollen largely responsible for 
the disease. But it was Blackley (1873) 
who, by means of brilliant experiments on 
himself (inhalation of dust from blossoms, and 
skin tests), first presented proof that hay fever 
is a pollen hypersensitiveness. 

Duke (1923) in masterly fashion grouped 
all the hypersensitivities to cold, heat, pressure, 
and light under the heading of physical 


allergies, and contributed important investiga- 
tions in this field. 

G. Shwartzman (1929) merits special men- 
tion as the author of the phenomenon that 
bears his name and that will probably play 
a major part in our understanding of certain 
forms of hjpersensitiveness. 

J. Jadassohn and Bloch in Europe, and 
notably Sulzberger andL. Schwartz in America 
made outstanding contributions to our knowl- 
edge of dermatitis as an allergic manifestation. 

Id conclusion, mention should be made of 
the names of Coca, Cooke, and Doerr as 
eminent scholars in expanding and clarifying 
the concept of allerg)'. We shall have frequent 
occasion to refer to their work. In addition, 
we should give credit to Moro (1926) for estab- 
lishing the concept of parallergy, and to 
Roessle (1932) for that of pathergy. 



Chapter II 

THE PHENOMENA OF HYPER- AND HYPOSENSITIVENESS 


almost fifty years ago, von Behring in 
JLx. troduced the terms hypersensitneness 
and hyposensitneness to refer to increased and 
decreased reactivity, respectively Von 
Behring coined these words to designate the 
observation that, in the course of treatment 
with diphtheria or tetanus toxin an animal’s 
state of reactivity frequently undergoes a 
considerable change In this type of altered 
reactivity (known as toxin hypersensitiveness), 
the specifically hypersensitive animal will 
respond to an injection of toxin, not with 
anaphylactic manifestations but rather with 
disturbances dependent on the nature of the 
toxin However, in comparing this toxin 
hypersensitiveness with allergic hypersensi 
tiveness, in which the manifestations of the 
reaction do not depend upon the nature of 
the excitant allergen but entirely upon which 
organ is sensitized, it becomes apparent that 
the term, hypersensitiveness is used for two 
entirely different types of reactivity 

This example will serve to emphasize the 
absolute necessity for establishing a single 
clear cut nomenclature in the study of 1 m 
munology The need for this is all the more 
urgent since numerous authors now employ 
such terms as hypersensitiveness, idiosyncrasy, 
atopy , anaphylaxis and allergy as nearly 
synonymous, while other authors use them 
in different and even opposite senses This 
may ultimately lead to such confusion in the 
nomenclature that the basic concept would 
be endangered 

It appears therefore, that we must set up 
a clear and unequivocal system of nomen 
clature, based on demonstrated facts 

To begin with, we can no longer employ 
von Pirquet’s concept of allergy in the widest 
sense of his original definition (1906) This 
embraced all alterations w the state of re 
activity of an organism due to contact with 
any organic living or nonviable substance 
However valuable and fruitful von Pirquet s 
contribution may have been, his term allergy 
must now be employed in a modified sense 


Under the leadership of Doerr 1 , immun 
ologjsts and allergists abroad united ( 1925) 
in recognizing as truly allergic only su<h 
reactions as are based on an antigen antibody 
reaction Allergy was then defined as the 
alteration in the reactivity of an organism 
usually occurring after exposure to a sub 
stance, the antigen as the result of the pro 
duction of specific antibodies the presence 
of these antibodies causes the organism to 
react to subsequent contact with the same 
antigen in a different manner than at the time 
of the first exposure — -usually more rapidly^ 
and more intensely (Bloch*) 

In Europe tpday , the viewpoint is generally 
accepted that an antigen antibody mechanism 
represents the basis of all allergic hyper or 
hyposensitiveness In America however, 
opinion seems still to be divided Certain 
eminent authorities here reject the postulate 
of an antigen antibody reaction on the fol 
lowing grounds insistence on the demonstra 
tion of antibodies would necessarily exclude 
from the classification of allergy many well 
known and accepted conditions such as hyper 
sensitiveness to drugs sensitization of the 
eczematous type (including even that de 
liberately produced with plant products and 
simple chemicals), and the phenomena of 
tuberculin and tnchophytin allergy 
This group— led by Coca 3 and Sulzberger 4 
- — employs the term atopy to designate those 
types of human hypersensitiveness m which an 
antigen antibody mechanism is demonstrable 
— a reaction based upon hereditary predisposi 
tion These authors designate all other forms 
of human hypersensitiveness as nonalopic 
allergy And anaphylaxis is the term they 
generally employ to denote a form of specifi 


1 DoeM R Arch V f Dermat u Syph 1,1 7 1926 
a Block B Eighth Internat Cong Dermat A. Syph Copen 
hagtn 1930 p 93 

• Coca A F Walzer M sdcIThoumen A A Asthma and Hay 
fever in Theory and Practice Springfield III Thomas 1931 
4 St’tmERGER M B Dermatologe Ai ergy Springf eld III 
Thomas 1940 
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rally altered reactivity that can regularly be 
produced only in laboratory animals. 

Others (including Zinsser, Kolmer, Topiey 
and Wilson, Gay, Doerr, Rackemann, Vaughan, 
B. Ratner, Ramirez, and Urbach) do not 
favor this nomenclature. They point out 
that the results of recent experimentation in 
allergy and new er investigations into the chemo' 
serology of antibodies have served to negate 
the premises that may originally have justified 
the concept of atopy. These authors insist, 
therefore, that differentiation between atopic 
and nonatopic allergy is no longer permissible 
(for a thorough discussion, see p. 9). Fur- 
thermore, it must be stated that almost all 
authors today agree that anaphylaxis is to be 
regarded as only a special type of allergic 
manifestation, not limited in its occurrence 
to animals. 

It must be conceded, however, that not 
ever}’ phenomenon of hypersensitiveness is 
necessarily based on an antigen-antibody 
reaction; or, to put it more conservatively, 
the proof of such an antigen-antibody reaction 
is as }et frequently not available, since it is 
often impossible to demonstrate, chemically 
or biologically, the presence of ‘secondary 
exogenous allergens (see p. 115). As pertinent 
examples we might mention the light derm- 
atoses based on disturbed porphyrin me- 
tabolism, in which tolerance to light is re- 
established after pathologic intestinal flora 
is restored to normal (Urbach), or the cases 
of urticaria due to pressure, in which the 
eliciting factor, pressure, becomes ineffectual 
after the underlying intestinal disturbance has 
been cured (Urbach and Fasal). According 
to the definition of allerg}- above, these con- 
ditions are not allergic, yet they certainly 
represent reactions of specific hypersensitive- 
ness. 

It is imperative to express all this clearly 
in the nomenclature. 

A. THE CONCEPT OF PATHERGY 

The necessity for an inclusive term for the 
various types of pathologic altered reactivities 
has led to several very interesting and valuable 
suggestions. The first of these was the crea- 
tion of the concept allergy. “I suggest the 
term ‘allergy’ to designate this general concept 
of altered capacity to react,” declared von 


Pirquet. 5 Even though this pioneer later 
set up certain postulates for the manner in 
which the alteration in reactivity takes place 
(recovery from a disease, previous exposure 
to bacterial or other substances foreign to 
the body, etc.), his definition still remains 
too vague. Coca, m 1931, suggested the com- 
prehensive term hypcrsensitii eness. “Hyper- 
sensitiveness,” Coca said, “should be defined 
as specific sensitiveness in man and lower 
animals that is mediated by a special mech- 
anism.” However, quite aside from the fact 
that von Behring had already made use of 
this term to designate the entirely different 
toxin hypersensitiveness, Coca’s definition 
would seem to exclude (literally at least) 
the important states of hypo- and insensitive- 
ness. Stokes 6 employed the phrase “broaden- 
ing of the allergic state.” Some French 
authors recommended the designation “in- 
tolerance”, others suggested “hyperergy,” 
“panallergy,” and so forth. The writers 
feel that none of these terms is suited to serve 
as the general comprehensive designation 
for the various forms of pathologic altered 
reactivities 

In 1932, Roessle 7 coined the term pathergy 
for the totality of the pathologic manifestations 
that can be elicited by a state of altered re- 
activit} . Pathergies are not to be considered 
as the bving organism’s pathologically in- 
creased or decreased reaction capacities per 
se, but only as those manifestations that are 
based on an innate or acquired alteration in 
the organism’s react i\ e capacity. 

An example will make this dear. Every- 
body reacts with a certain amount of local 
erythema to a given pressure applied for a 
given length of time, howexer, if the subject 
reacts to the same pressure with marked 
redness and w healing, this represents an altered 
reactivity or pathergy. 

For clinical purposes, the senior author* in 
1934 offered the following more sharply for- 
mulated definition: The concept of pathergy 
embraces all acquired and innate abnormally 


iPiSQiET, C \os Mutnchen med W chn'chr. 53- 1157, 1906 
Stokes, 3 H Fundamentals ot XUdieal Dermatology, revision 7. 
Philadelphia Um\ Peon-ykana, Dept Dermat Bi Hind, 

'RoESstE. R Mien klin Wchnschr. 45 6 CO, mi. Mia. 

Mtbnscht 12. 574, 19U. 
iCiBMTH, E Med Mm JO. *0, 1M1 
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Increased or decreased capacities of living 
tissues to react to the influence of chemical 
or physical agents, whether these agents 
have the character of antigens or not. Thus 
we may designate as a “pathergen” any sub- 
stance that is capable of eliciting a pathergic 
reaction as defined, regardless of whether the 
reaction is based on an antigen-antibody 
reaction or is elicited in some other manner. 
The senior author further suggested’ using 
“pathergy” as the comprehensive term for 
all allergic and nonallergic processes of hyper- 
and hyposensitiveness, and subdividing path- 
ergy into allergic, hetero-allergic, and non- 
allergic pathergies — of which, of course, only 
allergic pathergy corresponds to allergy in the 
strictest sense (i.e., hypersensitiveness based 
on an antigen-antibody reaction). Table 
1 indicates the relationship of these forms 
of hypersensitiveness, which will be considered 
seriatim below. 

We are well aware of the dangers inherent 
in any attempt at classifying all the manifesta- 
tions of hypersensitiveness in tabulated form. 
Such a procedure might well create the im- 
pression that each group of phenomena repre- 
sents a totally independent process that is 
entirely unrelated to any other process and 
that may therefore be considered as a strictly 
isolated entity. We wish to dispel any such 
impression at once. In fact, quite the con- 
trary is true, for the suggested system of 
nomenclature and subdivision is so elastic 
that it readily admits of the correct classifica- 
tion of each phase of hypersensitiveness — 
for example, the transformation, often ob- 
served clinically, of an originally allergic 
hypersensitiveness into a state of polyvalent 
metallergic and finally nonallergic pathergy. 
On the other hand, a disease originally classified 
as belonging to the group of nonallergic 
pathergies will find its place in the group of 
allergic pathergies as soon as new methods of 
investigation reveal, in any given case, the 
existence of an antigen-antibody mechanism. 

B. ALLERGY (ALLERGIC PATHERGY) 

The establishment of the general concept 
of pathergy enables us to redefine more 
sharply the concept of allerg}-. Thus, allergy 
is to be considered as a condition appearing 
after previous — sometimes even in utero 


sensitization, based on an antigen-antibody 
reaction, and manifested as a hyper- or hypo- 
sensitiveness to a primarily nontoxic antigen 
(cf. definition, p. 4). 

A great many pathologic states have been 
more or less arbitrarily designated as allergic. 
For more precise classification, Doerr 9 has 
outlined four criteria which must be fulfilled 
before a condition may be properly accepted 
as being of truly allergic origin. These 
so-called four points of Doerr are: 

(1) Aberrance from the norm, as evidenced 
by comparison between an individual's present 
and previous behavior, or, in a congenital 
case, between the given individual’s behavior 
and that of others. For example, all members 
of a family eat straw berries and only one child 
suffers an attack of angioneurotic edema. 
When this occurs after the very first ingestion 
of straw berries, the reaction is described as 
one of innate allergy (though, as we shall 
note below, this conclusion is not absolutely 
justifiable; see p. 11). If the child has eaten 
strawberries several times previously, the 
reaction is one of acquired allergy 

(2) Specificity , either mono- or polyvalent. 
For example, when an individual is hyper- 
sensiti\e to only one agent, the condition is 
to be described as a monovalent specific allergy; 
when there is hypersensitiveness to all members 
of a given chemical group (e.g., all mercury 
preparations), the condition is called a group- 
specific allergy; when, on the other hand, the 
hypersensitiveness involves various but un- 
related substances (e.g., neoarsphenaraine and 
bismuth), it may be regarded as a polyvatent 
specific allergy. This condition is not to be 
confused with polyvalent metaspecific allergy 
(for examples, see p. 29) and polyvalent 
nonallergic pathergy. An illustration of the 
latter is seen when asthma attacks are elicited 
not only by dust, but by exhaust fumes from 
automobiles, by the odor of turpentine, etc. 

(3) Symptomatology of allergic reaction totally 
unrelated to the pharmacodynamic properties 
of the given allergen. For example, in order 
to determine whether a contact dermatitis 
is of allergic or nonallergic nature, one must 
apply patch tests of the suspected chemical 
in concentrations that have proved in an 


»DoE»t, R VJIrryic PbrECOTfna. Jo Hjcdb. d Born) n. p»tb. 
Pfejsiol 13 bSO, 
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adequate group of subjects not to be primarily 
irritating (toxic) The same is true ui testing 
the reaction to a drug If oral administration 
of atropine, for instance, elicits symptoms that 
are recognizable as essentially toxologic, it 
is not an allergic reaction but rather a specific 
manifestation of a nonallergic hypersensitive- 
ness 

(4) Proof of the organic basis of the allergic 
manifestation by demonstration of specific anti 
substances ( antibodies ) This can be accom 
pi 1 shed in any of several ways, namely by 
passive transfer of the reactivity by means 
of blood serum or of blister fluid (Prausmtz- 
Kuestner and Urbach-Koemgstem methods, 
respectively), by testing the reactivity of 
isolated organs or tissues by mean of the 
Schultz-Dale experiment, by specific hypo 
sensitization As will be shown in some 
detail below, the demonstration of antibodies 
is by no means possible in every case It 
will suffice, in principle, that the demonstration 
of the antigen antibody mechanism can be 
made in a sufficient number of cases of a giv en 
type or during certain phases of these cases 

An allergen, then, is defined as a substance 
(or living organism or physical agent) that 
can be proved to be responsible for the pro- 
duction of antibodies within the body Syn- 
onyms for allergen are antigen, anaphylacto 
gen, tdiosyncrasogen, and atopen Antibodies 
are defined as specifically reacting substances 
of protein composition found in the serum or 
tissues of higher animals, produced in response 
to the introduction of allergens, and capable, 
on uniting with them, of reacting in some 
observable manner Synonyms for antibodies 
include reagins, sensitizms, anaphylactins, 
agglutinins, precipitins, and antitoxins de- 
pending on the precise nature of the reaction 
in question 

Allergic pathergy is subdivided into allergic 
hypersensitiveness and allergic hyposensitive- 
ness / 

1 Allergic Hypersensitiveness 

Untold numbers of laboratory experiments 
have established the fact that the phenomena 
designated as anaphylaxis and local anaphy- 
laxis (Arthus phenomenon) fulfill all the 


criteria of Doerr, given above Generations 
of cluneal observation, along with the dem 
onstration of the presence of circulating or 
tissue antibodies, have shown that certain 
diseases in man are likewise examples of al 
lergic hypersensitiveness Included in this 
category are all those diseases properly termed 
“allergic ” Other less common conditions 
(hypersensitiveness to physical agents, to 
drugs, and to bacteria or their products) 
may be allergic in nature, or may be the result 
of other types of pathergy There is also 
convincing evidence that acquired anti-in 
fectious immunity is merely a special type of 
allergic hypersensitiveness All this will be 
considered in detail in the second and third 
parts of this book The basic principles and 
the nomenclature will be discussed herewith 

Allergy 

Allergy is the term commonly used to denote 
all the protean manifestations of allergic hy- 
persensitiveness in man, as exemplified by 
those~tases of asthma, polhnosis, urticaria, 
migraine, and the like, in which the four points 
of Doe'rr (p 7) can be demonstrated 

Anaphylaxis- 

Richet suggested the term anaphylaxis to 
designate certain phenomena of hypersensi 
tiveness in experimental animals These 
phenomena include constitutional reaction* 
(commonly known as anaphjdactic shock) 
as well as severe local manifestations (known 
as the Arthus phenomenon) Detailed de- 
scription ancTdiscussion of the significance of 
anaphylaxis follow in a separate chapter 
( p 83 ) It will suffice here to say that the 
symptoms of anaphylaxis elicited experimen- 
tally in animals, and occasionally also observed 
in human beings, are characterized by their 
seventy and acuteness These symptoms 
represent an excessive r eact ion of defense, so 
.violent that tKe_consequences may be delete- 
rious to part or to all of the organism Richet 
thought"* at the" time that this manner of re 
action represented a state of defenselessness — 
a view that led to the choice of the designation 
anaphylaxis (i e , “without protection”) 

Anaphylaxis should be considered as a 
special case of allergic hypersensitiveness— 
a state that is brought about under certain 
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( conditions, u suall y as the result of parenteral 
injection of a . proteln antigen— m animals and 
human beings. 

‘'ATendency persisted for some time, and 
especially abroad, to consider anaphylaxis as 
representing the very prototype of allergy. 
This erroneous impression was due to the fact 
that, long before human allergies were rec- 
ognized, investigation of the problems of 
hypersensitiveness was carried out exclu- 
sively on animals. After the manifestations 
of hypersensitiveness in humans had obtained 
recognition, there was a general tendency 
to view all these manifestations with regard 
to their similarity to those achieved in 
animals. This attitude was of course er- 
roneous, because the conditions employed in 
animal experiments are basically different 
from those under which allergization arises in 
human beings. In experimental animals the 
antigen is administered by injection repeated 
at will at intervals of only a few days, leading 
to rapid allergization; while in man the 
1 1 ^ gntigen usually rea r-W .tkp Jissues by bron- 
I chial , nasal, e nteral, or ep idermal absorption, 
| leading to gradua railergizatioru- 

The Unitarian school of thought among 
allergists, to which we subscribe, is of the 
opinion that allergic hypersensitiveness em- 
braces all the phemonena that the school of 
dualists designate as atopic and, in the ter- 
minology of some, idiosyncratic. According 
to the former concept, anaphylaxis, as already 
mentioned, as well as acquired anti-infectious 
immunity, are simply special types of allergic 
hypersensitiveness. The conflicting view- 
points of the Unitarian and duahstic schools 
may be presented as follows: 

Atopy 

“Atopy"* is a term coined by Coca 1 to 
differentiate certain forms of hypersensitive- 
ness in man from anaphylaxis in experimental 
animals. The original definition has been 
expanded and enlarged, and the present under- 
standing of the concept has probably been 
most clearly expressed by Feinberg 10 : “Atopy 
is a type of hypersensitiveness peculiar to man, 
subject to hereditary influence, presenting the 

* Greek "strange disease ” 

’* Feocbe*c, S M 5 J-A.M.A. 1U 2126. 1940. 


characteristic specific immediate ivhealing type 
of reaction, having the circulating antibody 
reagin, and manifesting certain peculiar clinical 
syndromes, such as asthma and hay fever." 
To these, Sulzberger then added neuroder- 
matitis under the new designation of “atopic 
dermatitis.” 

One must grant Coca and Sulzberger that, 
at the time when the concept of atopy was 
formulated, clinical allerg)' and experimental 
anaphylaxis appeared to be separated by wide 
and irreconcilable differences A few years of 
intensive experimental investigation, however, 
have sufficed to change the very basis of their 
assumption. Thus, leading immunologists 
(Zinsser, Enders, and Fothergill, 11 Kolmer, 12 
Topley and Wilson, 13 Gay, 11 Bronfenbren- 
ner, 1516 Seegal and Seegal, 17 Doerr, 1 * Kallos 
and Kallos-Deffner 19 ) and allergists (Racke- 
mann, 20 Vaughan 21 , Peshkin, 22 Ratner and 
Gruehl, 23 J. Jadassohn, 21 Bloch, 2 Urbach 25 ) are 
now of the opinion that “anaphylaxis to 
proteins in animals and all the forms of 
human idiosyncrasy are basically related in 
mechanism, depending upon a cellular reaction 
between an antigen and a specific sessile anti- 
body reagin which has been developed as a 
result of previous contact or sensitization" 
(Zinsser 3 ®) 

Can hyper sensitive ness be divided into an 
anaphylactic and an atopic type 3 The answ er 
to this question is of fundamental importance. 

We shall, therefore, examine the reasons 


I'Zrasst* H , Esdebs, J F . and FotHerCili, LeR D Immun- 
ity Principle and Application m Medicine and Public Health 
New \orlt Macmillan, 1919 
'» Kourea | A J Ub 4 (.lin Med 13 90,, 19’S 
» TOME*. TV TV C , and W ixson, G S The Principles of Bac- 
teriology and Immunity Baltimore Wood 1937 
mGas. F P . et al Agent* of D*ease and Host Resistance 
Springfield, 111 Thomas, 1935 
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that, at the time, caused Coca to segregate 
certain forms of human hypersensitiveness 
under the designation ‘atopy ’ This will be 
done in the light of more recent experimental 
and clinical observations And we shall 
advance other evidence that leads us to be 
lieve in the basic identity of these two reactive 
mechanisms, making it necessary therefore 
for us to reject the concept expressed in the 
term atopy The nine points advanced by 
Coca and his school in support of the theory of 
atopy are given below in italics, each being 
followed by a brief discussion of its present 
experimental status 

(1) Experimental anaphylaxis may be in 
duced at will m animal species tilth certain 
antigens Atopic hyper sensitneness cannot be 
induced, eien by artificial contact, in persons not 
subject to the atopic hereditary influence 

The investigations mentioned below demon 
strate that asthma and hay fever (the leading 
“atopic diseases”) can be induced expenmen 
tally — not only in animals, but also under 
certain conditions in a high percentage of 
human beings not subject to hereditary 
influences 

Busson and Ogata, 27 Sew all and Powell, 54 
Ratner Jackson, and Gruehl 25 30 Alexander, 
Becke, and Holmes, 51 Manteufel and Preuner, 32 
Kallos and Pagel, 33 Kallos and Kallos Deffer, 34 
Prausnitz, 35 Courtnght and his associates, 38 
and Urbach and his coworkers 37 have all 
succeeded m allergizing guinea pigs solely by 
having them inhale a dry antigen such as horse 
dander, castor bean dust, anti sheep serum, 
cotton dust, ragweed pollen, or egg white, 
either in a dry form or in a liquid state These 
exposures were carried out in a natural manner 
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in specially constructed chambers Repeated 
inhalations of the homologous antigen caused 
the allergized animal to react with manifes 
tations that clinically roentgenologically his- 
tologically in the pharmacologic response to 
epinephrine and even immunologically ( 1 m 
munity after repeated inhalation 38 ) simulate 
human bronchial asthma in all respects (Kallos 
and Kallos Deffner 19 ) 

Ulrich 39 allergized guinea pigs by insuf 
flation of dry ragw eed pollen into their nostrils 
He found that repeated contact almost in 
variably resulted in local nasal reactions 
resembling hay fever 

Experimental production of asthma in hu 
man beings would be unethical and has there 
fore never been attempted However we may 
mention here the unintentional experimental 
induction of asthma in man In the course of 
an experimental investigation of diphtheria 
immunization, Bousfield and King Brown 40 
exposed normal adults to finely atomized for 
mol toxoid in a closed room for fifty minutes 
These individuals were exposed twice, with an 
interval of two weeks Reactions following 
the first inhalation were negligible, but after 
the second they were rather severe in most 
instances (cough tightness ’ of chest) The 
dangers of the use of aerosols of similar nature 
in the prevention and treatment of influenza 
have been emphasized 41 Hopps and Moul 
ton 4 ’ were able to produce serious allergic 
reactions and fatal anaphylactic shock m 
guinea pigs and rabbits by three to five ex 
posures to finely atomized liquid antigens, 
such as various nonhomologous serums or egg 
albumen 

Tuilheimott, there are numerous chnvcaV 
observations that definitely indicate that 
asthma can be achieved quasi experimentally 
in human beings, under given conditions 
Thus, Ancona 43 reported the sudden ap 
pearance of asthma in 21 inhabitants of an 
Italian village All these individuals had been 
at work in a null, handling gram that had be 
come infested by the mite Pediculoides 


M Raines B and Ghuehl H L Am J Hyg 10 236 1929 
M Ulkich H L J Immunol 3 4o3 1918 
« Bousfield G and Kino BaoWN W U Lancet I 491 1938 
4 Ed tonal J V M A 123 10a 1 1943 

« Hopes H C and Moulton S Proc Soc Eiper B ol & Med 
54 244 1943 

u Ancona C Pol cl n co <sez med ) 30 4S 1923 


Phenomena of Hyper- and Hyfosensitiveness 


11 


ventricosus. Van Leeuwen 44 was able to 
confirm these findings, clinically and in animal 
experiments. 

Another striking example of a high incidence 
of induced asthma is that of so-called “ursol 
asthma,” which occurs in 10 per cent of all 
employes in the leather-dyeing industry using 
that dye (Curschmarm 40 ). Furthermore, Fig- 
ley and Elrod 16 observed that individuals 
living in the vicinity of castor oil factories 
acquired asthma from the inhalation of castor 
bean dust. Towey, Sweany, and Huron 17 
reported that 33 per cent of their patients ex- 
posed to moldy maple bark developed acute 
Asthmatic symptoms. Similar reports of 
asthma following exposure under given condi- 
tions come from the flax industry and cotton- 
spinning mills in England. Numerous cases 
xi ere observed when the materials used m 
manufacture contained strongly allergenic 
substances. 

(2) Experimental anaphylaxis follows a pre- 
vious, intentional exposure to a gtten antigen 
Human “ atopies ,” on the other hand , often 
seem to occur without any demonstrable praions 
exposure to incitant substances 

First of all, anaphylactic manifestations 
appear even in animals without anj demon- 
strable sensitization. Thus, Sobernheun, 4 * 
performing serum injections on thousands of 
cattle, found that some of the animals reacted 
to the first injection with definitely pathologic 
manifestations identical with the immediate 
reaction shown by most of the cattle on their 
second serum injection. The non-expenmen- 
tal occurrence of anaphylactization in animals 
has been observed by Brunner, Altman and 
Bowman. 19 In dogs with naturally acquired 
active or past ascaris infestation, constitutional 
reactions were precipitated by intracutaneous 
tests with ascaris extracts. 

Concerning human beings, it must be strong- 
1) emphasized that a negative history as re- 
gards exposure proves nothing. We now 
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know that allergization is very’ often brought 
about by way of the nasal, bronchial, intestinal, 
placental, and epidermal routes. It is there- 
fore not at all surprising that sensitization can 
take place totally without the patient’s 
knowledge. Furthermore, it must be borne in 
mind that the incitant substances are by no 
means always exogenous antigens. We have 
good reason to assume that endogenous al- 
lergens (i.e., substances produced within the 
body and capable of assuming the character 
of antigens under given conditions) merit at 
least as much consideration as do the exogenous 
ones. Another important possibility involves 
the action of partial antigens, or haptens. 
A few examples will serve as illustrations. 

There are patients who react to what is 
unquestionably their first injection of horse 
serum with severe immediate manifestations — 
cases in which no previous contact with horse 
serum can be proved. According to De 
Besehe, 60 Ratner, 51 Sumner, and Kopaczewski, 
however, these apparently inexplicable re- 
actions may very w ell be due to previous con- 
tacts with horse dander (inhaled) or horse 
meat (ingested). The investigations of Racke- 
mann and Simon, 62 as well as those of Grow 
and Herman, 63 reveal a very’ high incidence 
of latent allerg}’ to horse dander among 
the general population Among individuals 
m constant contact with horses, Salen and 
Juhlin-Dannfelt 64 found a high percentage of 
hypersensitiveness to horse dander. 

Bah eat, Moro, Gyorgy, and many other 
have reported the following observation. 
Cases of infantile dermatitis showed a definite 
aggravation of the skin condition when the 
patients, till then breast-fed, were changed to a 
diet of cow’s milk and egg white. Gy orgy 55 
was able to demonstrate that this allergization 
to cow’s milk and/or to egg is attributable to 
traces of these substances contained in the 
mother’s milk, and thus previously ingested 
by the infant He showed that these allergic 
nursing infants gave positive skin reactions 
when the mother (nonallergic) had partaken of 
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egg or of cow’s milk, and that the skin reactions 
became negative when the mother or wetnurse 
eliminated cow’s milk or eggs from her diet 
Other instances of the transfer of antigens to 
the nursling by way of mother's milk are given 
below (p 47) These experiments certainly 
speak for unrecognized allergization by way of 
the enteral route 

Mere mention will be made here of trans 
placental allergization as demonstrated b> the 
well known experimental work of Ratner (see 
p 48) 

Concerning bronchial allergization, see the 
discussion under (1) above 

The extensive work of Landsteiner, Sulz 
berger, Haxthausen, and others has confirmed 
the fact that contact dermatitis is based on 
epidermal allergization 

In addition to allergization resulting from 
such mechanisms produced bj exogenous 
agents, and occurring almost alwajs without 
the patient’s knowledge, there are also those 
forms of allergization originating entirely 
within the body These inev itably are bound 
to arise without the individuals being at all 
aware of them — as, for example, bacterial 
allergization initiating from a focus of in- 
fection An ingenious experiment illustrates 
the probable mechanism of such a process 
Burky 68 sensitized rabbits with a ragweed 
toxin mixture, obtained by letting toxin pro 
ducing staphylococcus grow in a culture 
medium containing ragweed protein After 
receiving injections of this mixture, rabbits 
responded to inhalation of ragweed pollen with 
anaphylactic reactions Hecht, Sulzberger, 
and Weil 57 similarly employed the synergistic 
action of Staphylococcus toxoid in sensitizing 
rabbits to homologous skin Hopkins and 
Burky 58 have presented evidence that certain 
dermatoses of unknow n cause in human beings 
ma> be due to local sensitization to epidermal 
keratin or a product of keratin, after it has 
combined with Staphylococcus toxin liberated 
in the skin by the growth of a low grade toxin 
producing organism Furthermore, there are 
fairly numerous clinical examples of auto- 
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allergization to hormonal substances as well as 
to substances that have become foreign to the 
organism (e g altered tissue protein) In 
short there can be allergization to endogenous 
allergens 

\\ e must also remember that all these forms 
and types of allergization when employed in 
animal experiments produce allergic manifes 
tations that usually present the same clinical 
picture as seen in man (asthma rhinopathj, 
contact dermatitis etc ) In consequence 
it appears safe to assume that human aller 
gization depends almost invariably upon pre 
vious exposure to the incitant substances 

(3) The substances that incite human allergies 
(atopies) are often nonanltgentc in the sense that 
they are incapable of inciting antibody production 
or of sensitizing animals 

Numerous experimental studies have served 
to invalidate this conclusion We now know 
that guinea pigs and other animals can be 
actively allergized to pollen in a great many 
wajs The same is true of sensitization of 
animals to horse dander, house dust and 
similar allergens Other substances — i e 
those of nonprotein nature (haptens) — cannot 
of course, sensitize directly, but must first be 
completed by combining with a protein sub 
stance (the carrier”) to form conjugate pro 
tein antigens (Landsteiner Sulzberger) 

(4) Animals can readily be sensitized ex 
perimentally In human beings, on the other 
hand, it i s difficult — almost impossible — to 
achteie intentional sensitization 

If it were permissible to experiment on 
human beings in the same manner as we do on 
animals, we should unquestionably elicit 
similar anaphylactic manifestations This 
statement is based on reported experiences with 
patients who, while under anti allergic treat 
ment with pollens peptone, milk, horse serum 
and other preparations displayed anaphylactic 
shock of the greatest severity Furthermore 
it is well known that anthelmintics, gram 
mites, nickel, ursol, and other substances quite 
frequently elicit allergic manifestations m 
individuals coming into frequent contact with 
them 

Recent investigations — notably by Land 
sterner, Sulzberger, Nathan, Haxthausen, and 
others— have shown that by apptjing the 
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principles of haptenization, human and animal 
skin and mucous membranes can be similarly 
allergized to numerous chemicals and medica- 
ments. According to Landsteiner and 
Jacobs, 59 the same hapten that elicits contact 
dermatitis in sensitized animals when applied 
to the skin, will cause anaphylactic death when 
injected intravenously. Thus, once again, it 
would appear that the contention that human 
beings cannot be intentionally sensitized is 
based solely on differences in the experimental 
conditions to which animals and human beings 
are subjected. 

(5) Experimental anaphylaxis is based on an 
antigen-antibody mechantsm and is characterized 
by the presence of anaphylactic antibodies. 
These antibodies are demonstrable by passne 
transfer of the anaphylaxis to other animals. 
In human allergies, on the other hand, only 
antibodies named “ reagins ” by Coca are demon- 
strable’, and these can be transferred only from 
matt to man by the Prausnilz-Kucslncr tcchmc 
(and are therefore often called Prausnitz- 
Kuestner antibodies). Furthermore, the blood of 
anaphylactic animals contains precipitins, which 
are not found in allergic patients. 

The claim has been made that, m order to 
identify human with animal hypersensi- 
tiveness, it would be necessary to demonstrate 
in the blood of the allergic patient an “anaphy- 
lactic antibody” capable of passively sensitiz- 
ing guinea pigs. This claim must be rejected 
for two reasons: (1) according to our present 
knowledge, the presence of humoral anti- 
bodies is not a necessary’ criterion of allergy, 
because allergy depends primarily on the 
presence of tissue antibodies; (2) it is known 
that guinea pigs, for example, cannot be 
passively rendered anaphylactic by humoral 
antibodies produced by r experimental allergi- 
zation of rabbits, rats, chickens, horses, and 
other animals with protein antigens. Thus, 
Ax ery and Tilett and Gerlach hax'e been unsuc- 
cessful in passix ely transferring anaphylaxis to 
guinea pigs with horse serum. Ex’en the 
passive transfer of anaphylaxis to a normal 
guinea pig xvith the serum of a hypersensitix e 
guinea pig may fail in the absence of a suf- 
ficiently’ high precipitin titer. 

Howex-er, we shall not base our contention 
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on these facts alone. There is further proof, 
based on experimental studies, to show that 
anaphy’lactic antibodies and the so-called 
atopic reagins are very closely related and 
perhaps ex’en identical. 

De Besche 60 has presented evidence that the 
human skin can be sensitized by’ the serum of 
rabbits hypersensitix’e to horse protein. Rat- 
ner and Gruehl 23 have performed similar ex- 
perimental transfer to man, using the serum of 
guinea pigs sensitized to alum-precipitated 
ragweed extract. Winkenwerder, Eagle and 
Arbesman, 61 also Sherman, Stull, and Hamp- 
ton, 42 ha\’e reported transfer of sensitixity to 
human skin by means of serum from guinea 
pigs previously' sensitized to pollen extract. 
Brunner, Altman, and Bowman'* were like- 
wise successful in passively sensitizing human 
skin sites to ascaris by the use of serum from 
dogs with previous nematode infestations, as 
w ell as that from a dog actively sensitized w ith 
pig-ascaris extract. Precipitins were absent 
from the dogs’ serum and the skin-sensitizing 
antibodies were, like “atopic reagins,” heat 
labile. 

On the other hand, there are several con- 
vincing reports that humoral antibodies of 
allergic human beings are capable of trans- 
ferring sensitiveness to animal species. Thus, 
Caulfeild and his co-workers 63 reported the 
successful sensitization of Macacus rhesus 
monkeys, using the serum of a human case of 
ragweed hay fex’er. Employing human serums 
containing antibodies to peanut, cottonseed, 
flounder, poison ivy', and horse serum, passive 
local cutaneous sensitization of rhesus monkeys 
was also demonstrated by Straus. 61 Ratner 
and GmehP report anaphylactization of a 
guinea pig with the serum of a human being 
allergic to horse dander. 

The success of numerous experimental 
transfers — in both directions — answers the 
question as to whether “atopic reagins” can be 
produced by experimental animals. In show- 
ing that the antibodies associated with human 
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h} persensitn eness (the so called reagins) can 
be transferred from man to animal— just as 
the hy persensitn eness induced in an animal 
can be transferred to the human skin — we re 
mo* e one of the chief obstacles to the complete 
identification of experimental anaphy laxis w ith 
clinical allerg} or atop} 

Further e\idence along the same lines is 
found in the reports of Weil and Reddin fo 
and Reddin** that ‘atopic sensitn it} ’ to 
ragweed pollen arising spontaneous!} was 
disco* ered in 40 per cent of a herd of cattle 
iNot onl} was cutaneous h} persensitn eness to 
ragweed pollen antigen present, but there was 
demonstrated in the serum of these animals 
antibodies which were thermolabile, neutral 
izable b} the specific antigen, and capable of 
passnely transferring the hypersensitiv eness 
to nonsensitive cattle Moreover, both ther 
molabile and thermostabile antibodies were 
identified, such as exist in human beings 
(Lo* eless) It appears therefore, that all the 
immunologic mechanisms that ha* e been found 
in human beings can also be demonstrated in 
cattle The similant} of these findings to 
those in human allerg} presents, in our opinion, 
another point destroy mg the barrier between 
allerg} and atop} 

Coca points out that in e*penmental ana 
ph> laxis, precipitins are regularl} encountered 
while in human allergies the* are scarcel} e*er 
demonstrable Despite the fact that definite 
proof has not > et been ad* anced to show that 
precipitins and antibodies are identical, it is 
now generall} accepted that the demonstration 
of antibodies and precipitins in the blood is 
much less important than demonstration of 
their presence in the tissues This assumption 
is based on the e\ idence that both experimental 
anaph} laxis and human allergy are cellular 
reactions therefore the presence of tissue 
antibodies is obviousl} of much greater 
significance than the presence of antibodies in 
the blood serum Matsumoto has, in fact, 
demonstrated precipitins in the organs and 
tissues of guinea pigs long after the} had 
disappeared from the blood Seegal and 
Seegal 1 found t>phoid agglutinin present m 
the tissues in a concentration from two to four 
times that in the blood Occasional!}, the} 
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were able to demonstrate agglutinins in the 
tissues even when none at all could be found in 
the blood It should also be recalled that 
Landsteiner demonstrated the presence of 
precipitins in both human beings and animals 
experimental!} sensitized to simple chemical 
substances 

(6) Human allergy ( aiop\ ) is a hereditary 
manifestation tn accordance uith the medehan 
formula Experimental anaphylaxis on the 
other hand can be transmitted only passnely, and 
then only tn the first generation 

A wealth of examples refutes the claim that 
asthma and hay fe\ er the chief representati* es 
of human allergy (atopy) are mainly at 
tnbutable to hereditary influence If it were 
really true that the hereditary factor is of such 
great importance, how should we explain the 
fact that within one generation (1900 1930) 
the number of cases of these diseases in 
America alone, rose from a few tens of 
thousands to a figure of se* eral millions* The 
importance of exposure to allergens — rather 
than of the hereditary factor — is shown in a 
most enlightening study by Clarke and 
Leopold* 7 These authors compared two 
groups of hay fever patients with regard to 
ragweed allergy One group consisted of 
persons bom in America the other of persons 
born in Europe (where ragweed is practical!* 
unknown) The European born patients were 
found to acquire ragweed hay fever later in 
life, but to require the same average incu 
bation period’ after their first contact with 
ragweed pollen, regardless of their age at the 
time of first exposure 

The studies of Kara 6 * also speak against the 
significance of the hereditary factor Hay 
fever is practically unknown in Japan, but 
about 3 3 per cent of the Japanese population 
of southern California are afflicted with the 
disease After coming from Japan to Cal 
lfomia, it takes these Japanese born mdi 
xiduals between five and fifteen years to 
acquire hay fev er Hara attributes these 
facts to the meteorologic and botanic con 
ditions in Japan Among his cases of as- 
thma — representing largely Japanese peasant 
stock — "Matsumoto** found that only 3 of 115 
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XtTniuiy Occurring Hay Fiver in Doc 


Fig 1 Characteristic movement of dog during 
ragweed pollination season Same response was 
elicited b> ophthalmic test with ragweed pollen out 
of season (Courtesv Dr F \\ \\ ittich and Jour 
rial of Allergy ) 


Fig 2 Characteristic movement ol dog during 
ragweed pollination season 
Same re^jjonse w as elicited l>v nasal test w ith rag- 
weed pollen out of season I Courtesv Dr F \\ . 
U ittich and Journal of lt/erg\ i 


patients (2 6 per cent) were subject to 
hereditary influences 

Dahlberg, 7 * in an exhaustive study, has 
discussed the question of the heredity of 
predisposition to allerg}'. He concluded that 
present knowledge and particularly the ex- 
perimental evidence does not grant heredity 
the important r61e usually assumed. 

Moreover, w e may again call attention to the 
successful experimental production of asthma 
in animals and human beings by the bronchial 
route, and to the fact that allerg}- can even 
efop sp&nfsnc&us)} * in bn er animals. Tkts 
last link in a convincing chain of evidence was 
established by Wittich. 71 He reported a dog 
that has manifested typical hay fever symp- 
toms in the fall season for six years past. 
This was established by ophthalmic (Fig. 1), 
nasal (Fig. 2), and skin tests, and passive 
transfer (Fig 3), as well as by successful 
hyposensitization. Analogous instances have 
been described by Thomas 72 and Ruiz Moreno 
and Bentolila. 73 The former observed a dog 
with repeated attacks of seasonal bronchial 
asthma due to ragweed pollen and relieved by 
ephedrine. The same animal had seasonal 


’•Pvhlbeec. C in KaLl 6», P led ) Fortvhiitte der Allergic 
Wire, New York Karger. 1931 
wWrmcu, F W J Allerg} 12. 247, 1941 
Thomas, J V\.- Ann Ulergy 1- 143, 1943 
** Ruiz Mobemi, G , and Bentolila, L ibid 3 (1, 1943 



Fig 3 Resitts or Passive Transtfr Tests with 
Serum of Dog Exhibiting Hay Feyxr Symptoms 
R ecipient nas dog oi different spoaes 1 * pig- 
weed 2 = Russian thistle 3 = short ragweed 4 
= praine sage 5 = giant ragweed 6 = control 
(Courtesv Dr F \\ \\ ittich and Journal of Allergy f 

hay fever with nasal itching and water}' 
rhinorrhea, and, in the winter, asthmatic 
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bronchitis following acute respirator} m 
feet ion In the latter’s case, a 3 jear old dog 
with perennial rhinopathy characterized by 
sneezing and w atery nasal discharge along w ith 
crusted eczematous shin lesions, positne 
cutaneous reactions were obtamed with duest, 
corn, oats, and cacao The condition was 
controlled b} elimination diet but recurred 
when the responsible foods were again given 
Passiv e transfer to another dog was successful 
A generalized reaction with pruritus, reacti 
\ation of the dermatitic lesions, tachjeardia, 
tachj pnea and djspnea occurred following the 
shin tests, and could be controlled b> epi 
nephnne Preapitins were not found in the 
serum Veterinarians state that haj fe\er 
lihe symptoms confined to the ragweed season 
are not too infrequent!} seen in dogs and cats 
The general failure to appreciate the exist 
ence of spontaneous h)persensiti\e states in 
animals stems from the fact that investigation 
of allergic diseases has been largel} restricted 
to human medicine The patholog} of other 
mammals has been little investigated from the 
point of \ lew of modern immunologic concepts 
However, there are some observations of 
diseases in animals that can be definitely as 
cnbed to allerg} In dogs, the food allergic 
origin of angioneurotic edema was ascertained 
b} Phillips 4 on the basis of feeding experiments 
and cutaneous tests Schnelle* and Wit 
tich 01 showed that some “eczemas” in dogs 
were due to food allerg}, while allergic re- 
actions m this animal were also described b} 
Burns 6 and Pomero} 77 Vaughan" 1 mentioned 
a case of h} persensitiv eness to pine pollen in an 
Irish w olfhound similar to the case of W ittich 
mentioned above Schroeder 78 reported a 
bab> walrus whose dermatitis was prompt!} 
cured when the milk on which it was fed was 
omitted Bra} 9 mentioned that hay fever 
was observ ed in England m a herd of pedigreed 
cattle Further examples were found in a re 
port by Brow nlee 60 Serum sickness is know n 
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in both horses and cattle (Gerfach 81 Eoustau 
and Rodriquez®) Such observations point 
to the existence of true allergy m these two 
species 

The wa} in which animals become sensitive 
to bacterial antigens like tuberculin and mal 
lein, and the type of immediate response to 
bacterial products like Brucella polysaccharide 
(Libby and Jo}ner®), and the frequent re 
sponse to anaph} lactogens with asthma, 
diarrhea, and urticaria all suggest that mam 
mals general!} reveal the same gamut of 
responses to sensitizing stimuli as do human 
beings (Weil and Reddin 65 ) 

On the other hand in allergic contact derma 
titis, which is definitel} considered nonatopic 
b} Coca and Sulzberger, Chase 81 of Land 
Steiner’s laboratory was able to establish 
strains of guinea pigs w ith sigmficantl} differ 
ent susceptibilities toward a compound of 
simple structure, such as 2,4-dmitrochlor 
benzene, as well as poison ivy This is direct 
evidence that h> persensitiv lties of nonatopic 
character can be influenced b} heredit} 

AU these facts make comprehensible Zinsser 
and Bayne Jones’s 80 conclusion It is thus 
clear that, as far as heredity and preliminary 
sensitization are concerned there need not be 
an} sharp dividing line between the forms of 
h} persensitiv eness of man and those observed 
in animals ” 

(7) An anti anaphylactic phase of lanable 
duration aUays follows a nonfatal anaphylactic 
shock in guinea pigs such a phase is not ob 
sened tn human beings 

This statement is incorrect, regarding both 
guinea pigs and man For, when a human 
being responds with a severe anaph} lactic 
shock (for example following injection of too 
large a dose of pollen extract) there can often 
be observ ed a subsequent anti anaph} laxis 
fasting da>s weeks, and even months In 
fact, this observation has induced certain 
authors to recommend desensitization by 
means of macroshocks (Kalk) Furthermore, 
the appearance of anti anaph} laxis in guinea 
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pigs is dependent upon the conditions of the 
experiment. Thus, Ratner, 86 as well as Kallos 
and Pagel, 33 reported that animals sensitized 
solely by inhalation do not as a rule show the 
state of anti-anaphylaxis that is observed in 
guinea pigs after repeated parenteral injec- 
tions. This general absence of anti-anaphy- 
laxis — especially in animals in which as many 
as twenty-eight successive attacks were in- 
duced by daily contact with the specific dust — 
is closely analogous to conditions in human 
beings. 

(8) In experimental anaphylaxis , deseusi- 
lizalion can be achieied by suitable administra- 
tion of the exciting agent. But in clinical allergy 
(atopy) such desensitization cannot be achieved. 

Topley and Wilson 11 correctly point out that 
the first part of this postulate is applicable to 
only a few animal species. For example, 
rabbits that have been sensitized to horse 
serum or to egg white cannot be desensitized. 
On the other hand, there have been quite a 
few observations of cases of asthma and hay 
fever that were successfully desensitized or 
deallergized by appropriate and repeated 
administration of the antigen. It must also 
be borne in mind that it is quite easy to de- 
sensitize specifically a locally sensitized area 
of human skin. 

(9) Those forms of human hypersensitneness 
that Coca has named “ atopic ” are characterized 
by a specific immediate sdWiMg type of skin 
reaction, while bacterial hypersensitneness is 
characterized by a late reaction of the “ tubercu- 
lin type.” 

This differentiation was subsequently with- 
drawn in the following words: “Positive wheal 
reactions are found in cases of human hyper- 
sensitiveness not of familial occurrence and 
without the characteristics of the so-called 
atopic group” (Sulzberger). Moreover, a 
number of reports attest to the occurrence 
of the specific immediate w healing type of 
skin reaction in animals, both experimentally 
sensitized and with naturally acquired allergic 
states. 

These experimental and clinical observa- 
tions have invalidated the ground* that, at the 
time, moved Coca to differentiate funda- 
mentally between certain forms of human 

» Ratve*. B : Am. J. T>is Child 5S: 699. 1939. 


hypersensitiveness and experimental anaphy- 
laxis This is not to say that certain mani- 
festations of hj'persensitiveness (e.g., asthma, 
hay fever, neurodermatitis) are not peculiar 
to human allergy. But, as we have shown, 
this depends less on basic differences than on 
certain extrinsic factors; for, when the same 
conditions of allergization are imitated, the 
same clinical picture can be produced in the 
experimental animal. (Neurodermatitis prob- 
ably represents an exception, since it has not 
as yet been reproduced m animals.) 

It seems that Coca’s disciples are now aware 
of the difficulty of attempting to adhere 
logically to the principles of atopy. Thus, 
Simon 87 points out that poison ivy dermatitis — 
which can be produced in monkeys, guinea 
pigs, and human beings — properly belongs in 
the categoy of experimental anaphylaxis. On 
the other hand, the extreme degree of hyper- 
sensitiveness to poison ivy often seen clinically 
probably cannot be reproduced at will, and 
should hence be placed in the atopic group 
(Simon). No better example could be found to 
illustrate the w eakness of the concept of atopy. 
Likewise, most cases of human hypersensi- 
tiveness to horse serum are relatively slight, 
can be reproduced at will, and occur in all or 
nearly all injected individuals. This is the 
reason why Coca refuses to consider serum 
sickness as an atopic manifestation, although 
it is always possible to demonstrate the 
presence of Prausnitz-Kuestner antibodies as 
evidence of antibody production against such 
a typical atopen as horse serum (Tuft and 
Ramsdell 83 ) . But the rare cases of severe 
human hypersensitiveness to horse serum are 
included in the atopic group. Cooke 8 * brands 
the term “atopic dermatitis” as unfortunate, 
“for the word atopy is used by some to empha- 
size the hereditary feature; by others to indi- 
cate the existence of and the etiologic signifi- 
cance of the wheal-reacting type of allergy; 
and by manv interchangeably as though the 
two were synonymous.” 

It is evident that just as soon as any diffi- 
culties appear, all logical pursuit of the princi- 
ples seems to be abandoned. Thus, Sulz- 
berger 4 states: “Neither reactions on skin test 


r Simon, F A Ann Int Med 12 ITS. 193? 
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nor Prausmtz kuestner antibodies are the 
actual determinants of atopic disease For 
as we have seen both of these allergic altera 
tions may be found without accompany ing 
clinical disease and on the other hand both 
may be absent in the presence of clearly atopic 
clinical conditions What then is left? 
The disposition to certain particular allergic 
diseases? \\ e «hall not deny that there does 
exist a certain hereditary predisposition m 
regard to asthma and neurodermatitis but 
this hereditarv factor merits consideration as 
only one of the factors predisposing to allergy 

On the other hand the similarities between 
human allergies and animal anaphylaxis are 
so fundamental that all these forms of hyper 
and hyposensitiveness must be regarded as 
vary ing clinical expressions of one basic under 
lying mechanism — viz a cellular antigen 
antibod> reaction For all these many rea 
sons it is apparent that the term atopy should 
be abandoned as quickly as possible 

Idiosyncrasy 

The supporters of the theory of an inde 
pendent idiosyncratic type of reaction ad 
vance several arguments notably the folio v 
ing (1) There are states of hypersensitiveness 
that are apparently not acquired but innate 
because manifestations appear on the very 
first contact with the allergen (2) These 
states are observed only in a relatively small 
number of human beings (3) They are 
never observed in animals 

All these arguments can now be definitely 
refuted One can never state with absolute 
certainty in any case that any particular 
contact with a given antigen realty represent 
the very first contact with this antigen The 
work of Ratner especially has convincingly 
demonstrated that a fetus can be allergized 
tn ulero and that a nursing infant can be 
sensitized by way of the mother s milk The 
once broad gap dividing the apparently consti 
tutional ldiosy ncrasies from acquired allergies 
has been totally eliminated by experiments 
that achieved deliberate allergization of 
per cent of the human and animal subjects 
(Bloch Landsteiner Sulzberger etc see p 
44) Tor these reasons we join kolmer van 
Leeuvven Frei and numerous other authors 
,n demanding either that the desgnation 


idiosyncrasy be dropped entirely or if the 
word has become too deeply rooted in the 
language that the term be employed synon 
ymously with allergic hypersensitiveness 

Immunity 

As outlined above anaphylaxis is but one 
particular type of allergic hypersensitiveness 
(allergy) while atopy and idiosyncrasy are 
conditions which according to present knovvl 
edge are identical with allergy proper On 
the other hand immunity is also a form of 
hypersensitiveness but a special form which 
deserv es separate study and analy sis 
Before a discussion of the mechanism of 
immunity the apparent paradox of including 
acquired anti infectious and acquired anti 
toxic immunity in the category of allergic 
hypersensitiveness should be explained At 
first glance one would be inclined rather to 
consider these phenomena as expressions of 
hypo or even msensitiv eness since immunity 
connotes a state of protection while hyper 
sensitiveness is often erroneously thought to be 
a state of defenselessness However a review 
of the experimental and immunologic evidence 
(Urbach and Gottlieb 90 ) shows that acquired 
immunity may well be regarded as a special 
type of allergic hypersensitiv eness It must 
be granted though that there is another view 
namely that immunity and allergy are inde 
pendent and unrelated processes This con 
cept championed by Rich 91 has gamed a 
considerable following 
The whole question is not one of merely 
theoretic significance If it were possible 
for example to abolish tuberculin hy persensi 
t/i eness at the same time iasvmg the mechs 
nism of immunity intact the liability to an 
extensiv e necrotic and caseous form of tubercu 
losis would be greatly reduced Moreover 
an understand ng of the nature and extent of 
the hypersensitive reactions produced in the 
sensitized body by small numbers of bacteria 
or minute amounts of their proteins is essential 
in the interpretation of the lesions and symp 
toms of infectious diseases 
For the sake of clarity it is advisable first 
to define briefly just what we shall mean in this 

»U*B4C E and Gottlieb P SI Am Rev Tube c « »S 
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discussion by the word immunity. Pinner 92 
correctly calls attention to the fact that the 
term is being emplojed in a rather facile 
manner: “Instead of a generally accepted 
definition of immunity there exist at the 
present time a multiplicity of uses and a gen- 
eral vagueness.” 

We shall employ the term in the follow ing 
sense. The immune organism, in contrast to 
other individuals of the same or of another 
species, is m a state of specific, increased re- 
sistance to or tolerance of the action of patho- 
genic agents and 'or their products. This 
state of immunity is manifested by a total or 
rWatiYe msenscfii eness to the introduction 
of foreign substances into the organism. This 
absence of reactivity may be a characteristic 
of a species or a race, and may also be an 
innate characteristic of the individual. This 
latter state, caused bj inability to produce 
antibodies in reaction to bacteria or viruses, is 
termed natural anti-infectious immunity or 
preferably natural refractory state. However, 
when the immunity is acquired, either actively 
as a result of disease or \accination, or pas- 
sively by the transfer of antibodies, it is termed 
acquired anti-mfectious immunity. Such pas- 
sive transfer of antibodies may occur in utero 
by way of the placenta, in the neonatal period 
b\ the mammary route m the maternal milk 
or colostrum, or artificially by the injection of 
antiserum derived from an actiiely immu- 
nized animal or individual. 

In accordance with the special characteris- 
tics of exotoxin-producing organisms, we speak 
of natural antitoxic immunity or preferably 
natural resistance to toxin , and of acquired 
antitoxic immunity. 

In considering the general problem of anti- 
invashe or antibacterial immunity, Mudd” 
points out that the ability of a pathogenic 
agent to establish itself on and to invade its 
host doubtless depends on the whole complex 
of relationships between parasite and host. 
Specific active and passive immunity against 
invasiveness, however, is dependent primarily 
on the antigens at the surface of the pathogen. 
Studies with the electron microscope confirm 
this opinion. The specific neutralization by 
antitoxins of the bacterial metabolites called 

** PtYvci. M • Am Rev Tuberc. 33 17% 1931. 
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exotoxins constitutes another form of im- 
munity. 

We shall first turn our attention to the ac- 
quired anti-infectious or so-called reinfection 
immunity. This type of immunity is brought 
about by the production of a series of specific 
protective substances (e g., agglutinins, precip- 
itms, opsonins, hsins, tropins, etc.) formed 
under the influence of the specific excitants 
of the given infectious disease. 

Immunity against infectious agents is not a 
state of msensitiveness, but rather a state of 
hypersensitiveness to constituents and meta- 
bolic products of the bacteria. This is dearly 
s&awn by Che high can Cent of antibodies found 
in the blood of immunized human beings and 
animals. Other experimental investigations 
described here permit us to assume that ana- 


Tible 2 — Relationship of Ana phyla ns and fmmuniti 
Their Dependence on the l imnune State of the Animal 
and (he Conditions of Reinfection 
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phvlaxis and immunity are to be regarded as 
only quantitativ ely different types of reaction 
based on the same fundamental state. 

Metalnihov sensitized guinea pigs with killed 
cholera vibrios These animals were then 
able to tolerate without reaction the subcu- 
taneous administration of a dose of living 
cholera vibrios lethal to nonsensitized animals 
— an example of immunity. On the other 
hand, subcutaneous administration of large 
doses of vibnos or small intravenous doses 
resulted in anaphylactic death Hamburger 91 
made similar observations in tuberculous 
guinea pigs, as shown in Table 2. 

According to Top ley and Wilson, 1 ’ the differ- 
ence between the anaphylactic and the immune 
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state is quantitati\ e rather than qualitative, 
but depends upon the balance between circu 
lating and fixed antibodies The anaph> lactic 
state is associated with the presence of fixed 
antibodies and the absence of circulating 
antibodies The immune state is associated 
with the presence of circulating antibodies in a 
concentration sufficient to protect the fixed 
antibodies that are also present 

These facts prove that anaphylaxis and 
acquired anti infectious immunity are \ ai} ing 
expressions of the same biologic process — 
namely, of h> persensitiv eness , and these 
manifestations of hypersensitivity can be 
reproduced at will provided that certain 
definite experimental conditions are mam 
tamed, as regards the quantity and manner of 
administration of antigen 

In contrast to this opinion a number of 
authors— especialty Rich 9 *— have advanced the 
theory that immunity and allergy are entirety 
independent and dissociable phenomena On 
the basis of animal experiments Rich 90 and 
his collaborators 97 have arrived at the follow 
ing conclusions 

(1) Immunity can be distinguished from 
allergy by four methods (a) establishment of 
active lmunity without concomitant de 
velopment of allergy (i) passive transfer of 
immunity without transfer of allergy, (c) 
persistence of immunity after abolition of 
allergy bj desensitization or after a sponta 
neous decline in sensitivity ( d ) an apparent 
lack of parallelism between immunity and 
hj persensitrv eness 

(2) Inhibition of the spread of bacteria in 
the immune body is not dependent upon aller 
gic inflammation, as has been generally 
assumed, but is effected primarily by the 
action of immune antibodies 

(3) Allerg> can be established without un 
munity, acting alone, it lowers resistance to 
infections 

Nowhere is the difficulty of finding clear 
answers to these problems better illustrated 
than in the contradictory results obtained m 
experiments on tuberculosis m guinea pigs 
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Rich demonstrated that guinea pigs immu 
ni 2 ed against tuberculosis lose the capacity to 
react cutaneousty to high doses of old tuber 
culm and that this loss of reactivity in no way 
influences the animals’ immunity to super 
infection These findings were confirmed by 
Siegel, Selter, tyeiland and others Corper 
and his associates 98 99 also reported that the 
allergic skin reaction may be entire!} absent 
in guinea pigs that still retain their specific 
immunity to tuberculosis, and vice versa 
More recentty , Corper and Cohen 100 found that 
.attempts to desensitize tuberculobacillary 
h} persensitive guinea pigs by repeated subcu 
taneous injections of heat killed tubercle 
bacilli were unsuccessful Intravenous ad 
ministration caused depression of cutaneous 
allergic hypersensitivity to both tuberculin 
and bacillar} bodies but had no effect on the 
course of the tuberculous infection Wood 
ruff and Kelly 101 on the other hand observed 
that tuberculous guinea pigs which sponta- 
neously lost their skm sensitivity to tuberculin 
before death showed extensive pulmonary 
lesions containing large numbers of acid fast 
bacilli along with pathologic changes in the 
spleen while those which retained a high 
degree of tuberculin sensitivity before death 
showed few or no acid fast bacilli in their 
pulmonary lesions However, Steiner and 
Zuger 10 ’ showed that in guinea pigs inoculated 
With a dissociated avirulent human strain of 
tubercle bacillus skm sensitivity gave no 
indication of the presence or absence of im 
munity to reinfection with a virulent 
homologous strain In a study of guinea pigs 
\ accinated with BCG and subsequently 
desensitized with tuberculin Geevei 103 found 
that the desensitized vaccinated animals 
showed no corresponding decrease in immunity 
in comparison with allergic vaccinated animals, 
and concluded that the skm reaction is a more 
accurate index of the allergic state in this 
species than is the general (thermal) response 
Birkhaug 104 like Rich, maintains that the 
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mechanisms underlying tuberculosis hvper- 
sensitiveness (allergy) and acquired resistance 
to tuberculosis (immunity) are two distinct 
phenomena. Thomas and Duran-Reynolds 
found that the rabbit, although exhibiting 
little shin hypersensitive ness to tuberculin, 
has marked resistance to superinfection; while 
the guinea pig, in spite of marked skin reactiv- 
ity, has relatively little tissue immunity. The 
discrepancy between immunity and allergy 
has also been shown to exist in relation to other 
micro-organisms. Angevine showed that rab- 
bits evidence considerable skin sensitivity but 
scant immunity when injected h> podermically 
with relatively a virulent cultures of hemolytic 
streptococcus; on the other hand, when a 
culture made more virulent by animal passage 
was injected, the result was little skin sensi- 
tivity but high immunity. Sabin and Joyner 
demonstrated that guinea pigs highly sensitized 
to tuberculoprotein did not show the Koch 
phenomenon when inoculated with living 
tubercle bacilli. Furthermore, clinical experi- 
ence has shown that skin allergy in man 
fluctuates widely in tuberculous individuals 
and is in no way related to the clinical out- 
come. 

Although all these experimental and clinical 
observations are unquestionably accepted, the 
conclusions reached by Rich and his school 
have become the subject of extraordinary 
controversy. Most of the disagreement is 
due to the fact that Rich tends to narrow his 
concept of allergy to the extent of having it 
signify almost exclusively the acquired hvper- 
sensitiveness of the skin. 

In a penetrating analysis of these rather 
confusing experimental results, Pinner’ M points 
out that much ingenious work has been viti- 
ated by poor logic due to a terminologic chaos. 
He emphasizes that the relation of immunity 
to allergy is not a simple quantitative function 
and that one is not the measure of the other. 
Whether an allergic (that is, an infected) ani- 
mal is proved to be immune or hypersensitive 
to reinfection depends to a large measure on 
the experimental set-up. He adds that the 
high morbidity rate in the process of “desensi- 
tization” leading to a rigid selection of the 
survivor group, the confusion between true 

** Pixvs*, M . pulmoair) Tuberculosis in lie Adult. Spnng- 
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“desensitization” and mere abolition of the 
local cutaneous inflammatory response, and 
differences m the pathologic findings depend- 
ing on the stage of the reinfection disease 
account for some of the difficulties of inter- 
pretation. 

Schick ,’ 08 the distinguished collaborator of 
von Pirquet, charges that “Rich identified 
hvperergic reaction with the whole of allerg}".” 
In his opinion, the fact that Rich was able to 
destroy skin sensitiveness without eliminating 
the manifestations of increased resistance, 
clearly demonstrates that skin sensitiv eness is 
only one part of the phenomenon of allergy — 
just as the anaphylactic reaction or the h\ per- 
sensitiv eness following smallpox vaccination 
constitutes only a very small part of the total- 
ity of allergy. A.s Schick puts it, “even Rich 
has to admit that his idea of the separation of 
immunity from allergy is based on the fact 
that he has abandoned the original meaning 
of allergy, defined by von Pirquet as an ‘al- 
tered reactivity.' ” 

Pagel ’ 07 claims, in agreement with Rich, 
that the phenomena of tuberculin allerg}* 
and of immunity against tuberculosis can 
appear independently of each other. In 
opposition to Rich, however, Pagel believes 
that these tw o phenomena represent different 
degrees of the same fundamental allergic 
process. Similarly, Sieg ! 103 concludes that 
tuberculin hvpersensitiv eness and immunity 
to reinfection are concomitant manifestations, 
and that each is the result of allergy produced 
by a previous injection. Hyposensitization 
by means of increasing doses of tuberculin 
serves to suppress one form of allergic reaction, 
namely, the tuberculin hvpersensitiv eness, 
while the second form, the immunity, is 
preserved. 

Kallos ’ 09 raises the interesting question 
whether the specific nonreactivity of the skin 
in a patient with bacterial infection is an 
expression of a positive anergy. This refers 
to the well-known fact that in infectious 
diseases such as tuberculosis, patients in very 
good physical condition may show an in- 
capacity to react cutaneous!}- to tuberculin. 
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As is now recognized by many investigators 
the skin of these patients contains specific 
antisubstances called anticutmes 

Bronfenbrenner 1 * concludes that the phe 
nomena of experimental anaphylaxis of elm 
ical hjpersensitiveness, and of specific acquired 
resistance to infection are all the result of a 
single underlj ing mechanism, and that the 
character of the entire observable reaction is 
determined by secondary factors According 
to Bielmg and Oelrichs , 110 only one important 
fact stands out as a result of Rich’s expen 
ments — the development of immunity is not 
associated with a hyperergic tissue reaction 
Pinner 92 is therefore right — and this appears 
to us to be one of the chief results of this 
scientific contro\ ersy — m warning the dim 
cian not to attempt to correlate a strong 
tuberculin reaction with a high degree of 
immunity, and vice versa “Hjpersensitivity 
[of the skin] is not an index of immunity ” 

In regard to the special question of the re 
lationship between allergy and immunity m 
tuberculosis, there are two diametrically op 
posed viewpoints one represented by Calmette 
and his associates, who favor attempting to 
produce artificial!} a condition of allergy to 
tuberculoprotem m human beings, the other 
represented by Rich and his school, who believe 
that allergy is injurious to the tuberculous 
organism, and that every attempt should be 
made to abolish an allergic state Rich 
recommends, therefore, that tuberculin ther 
apy be carried out so energetically that com 
plete desensitization will result Birkhaug m 
introduced the term “lathergic immunity” 
to denote that a tuberculous organism has 
been rendered insensitive to tuberculin by 
means of desensitization \\ oodruff and Wil 
hs 112 tested this point by means of animal 
experiments, and are convinced that opinions 
are controversial because of such variables 
as the dose of tuberculin the duration of 
tuberculin treatment, the dose of bacilli the 
time of inoculation with bacilli in relation 
to the first tuberculin injection, and inanition 
and trauma in the injected animals Animal 
experiments convinced these authors that at 
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least a partial reciprocal relationship exists 
between the allergic state of infected guinea 
pigs and the number of tubercle bacilli demon 
strable in their lungs And when Rich charged 
that * there has nev er been one single experi 
ment or observation placed on record, through 
which hypersensitivity has been shown to be 
necessary for protection m any stage of any 
infection under any condition whatsoever, ’ 
Woodruff and Willis replied While no 
unequivocal proof has been adduced that 
allergy is essential to protection the fact 
remains that in such diseases as tuberculosis 
and smallpox protection has never been 
conferred either experimentally or m the 
clinic, without first producing the hypersensi 
tive state ” 

Cohen 113 points out that apparent differ 
ences in the phenomena of infectious disease 
and of clinical allergies are due to variations 
in the chemical structure of the antigens and 
their availability for contact with the tissues 
In both infectious disease and clinical allergy, 
it is the antigen antibody union which causes 
the release of toxic materials, and it is these 
materials which produce the local reactions 
and the clinical disease In the infectious 
diseases, the nature of the toxic material formed 
is determined by the chemical nature of the 
antigen In the clinical allergies, the same 
toxic material is formed from the tissues, no 
matter what antigen is the determinant for the 
specific reaction This accounts for the sum 
lanty of symptoms in the clinical allergies 
from a wide variety of antigens and for the 
diversity of the clinical and pathologic findings 
in the infectious diseases The terms hyper 
sensitive, hyposensitive anergic and immune 
are merely expressions of a quantitative 
relationship between the antigen and its 
corresponding antibody 

There can be no doubt that immense prog 
ress would be made in combating bacterial 
hypersensitiveness if it were possible to find 
methods of desensitizing the organism without 
diminishing its immunity One need only 
consider what it would mean in the treatment 
of tuberculosis if one did not have to fear 
allergic reactions (edema inflammation, and 
necrosis) Unfortunatel} , however, the meth 
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ods that Rich and his school employed in 
animal experiments are not yet available for 
use in human therapy. But of even greater 
importance is the fact that when the admin- 
istration of tuberculin to the experimental 
animal is interrupted, there is a gradual return 
to the former state of hypersensitiveness — in 
other words, the desensitization is not 
permanent. 

Here it is in order to discuss briefly the 
question of local immunity. This term desig- 
nates the resistance of a tissue or of an organ 
to infection, while the body or host as a whole 
may present little or no immunity to the same 
offending micro-organism. There appears to 
be very little agreement as to the mechanism 
of production of local immunity. Harris 11 * 
has undertaken a comprehensive analysis of 
the reasons for and against the humoral and 
cellular concepts, as well as of the possibility 
of a local specific hyposensitization process. 
Besredka m heads the school holding that local 
tissue immunity is independent of antibodies 
and phagocytosis. While such a thing as an 
acquired local immunity might very possibly 
exist, it would seem doubtful whether this 
mechanism of local resistance could exist with- 
out the production of antibodies More 
recent investigations seem to show that this 
form of immunity is based not so much on free 
antibodies circulating in the blood as on 
locally produced sessile antibodies (Tonkata 
and Imaizumi, 118 Cannon and collaborators 117 ). 

Having dealt, up to this point, only with 
anti-infectious immunity, we turn now to 
antitoxic immunity. This state exists when 
an organism, after receiving injections of small 
doses of a given toxin, and after a certain 
period of time (the latent period for production 
of antitoxin), becomes either hypo- or insensi- 
tive to subsequent administration of the 
Same toxic substance (active antitoxic im- 
munity)- A similar sequence of events occurs 
during infection with toxin-producing bac- 
teria. This immune state can be passively 
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transferred (passive antitoxic immunity) by 
the administration of antitoxin-containing 
serum. 

The union of antigen and antibody in litro 
takes place in the form of precipitation. The 
same union in the living tissues manifests it- 
self by local inflammation. These conditions 
are reversed, however, in the toxin-antitoxin 
reaction. In vitro, the union of toxin and 
antitoxin takes place practically without 
anyprecipitation. In vivo, w hen the organism 
has a sufficiently high antitoxin titer, theaction 
of the toxin is nullified, and no cytotoxic effect 
ensues in the tissues. Thus, for example, 
diphtheria toxin (Schick test) and the toxin 
of the scarlatinal streptococcus (Dick test) 
cause inflammation of the skin only in non- 
immune individuals, whereas a negative result 
demonstrates the presence of antitoxins. 

2. Allergic Hyposexsitivexess 

Hypo-erg)- and anergy constitute this group. 

Hypo-ergy denotes freedom from clinical 
manifestations or decided improvement in a 
hypersensitiv e organism following hyposensi- 
tization measures. Hypo-ergy depends on an 
increase in the supply of free antibodies circu- 
lating in the blood. It is now assumed that 
the mechanism consists of the neutralization 
of the antigen m the blood stream, with the 
result that the tissues are spared the effects of 
the antigen-antibody reaction: this would 
explain the absence of allergic manifestations. 
Although this is the generally accepted expla- 
nation, it does not accord with a great deal of 
experimental and clinical observation (Sam- 
mis, ns Bronfenbrenner 119 ). Some of these 
facts will be considered below (p. 91). In 
any case, such a state is called “hypo-ergy” 
and not ‘‘anergy,” since administration of very 
large quantities of antigen can still produce 
severe manifestations of hypersensitiveness. 
Hypo-ergy is thus a condition of only relative 
insensitiveness. The fact that skin tests with 
the given antigen almost invariably elicit 
positive reactions, is another indication of the 
existence of a potential hypersensitiveness 

The term anergy, on the other hand, denotes 
the absence of reaction to a given antigen, e.g., 
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to a bacterial antigen such as tuberculin or 
tnchophy tin This anergy of the skin as well 
as of the entire organism is regarded as specific 
(positive) or nonspecific (negative), depending 
on whether the individual is in very good or 
very poor physical condition 

Specific (or positne) anergy is encountered 
particularly in tuberculous individuals who 
are in a state of healing A special group 
comprises certain types of cutaneous or vis 
ceral tuberculosis known as sarcoids these 
cases are distinguished by the absence of a 
reaction even to large doses of tuberculin 
The results of recent rnv estigations now permit 
us to include hormone refractoriness in this 
category (Collip 1 * 0 ) 

Grossmann would prefer the term anergy 
of healing” to “specific anergy ” According 
to J Jadassohn, Naegeh, and other authors, 
this state arises when an equilibrium between 
antigen and antibodies has been reached It 
is of little importance whether the total amount 
of antigen and antibody is great or small, 
provided the difference between them is so 
insignificant as to prevent an antigen antibody 
reaction As evidence of an increased antigen 
content in the tissues, the so called anti 
cutines” (see p 460) can be demonstrated m 
the sarcoid types 

Nonspecific (or negatne) anergy is a char 
actenstic of cachectic patients, whence the 
not uncommon designations of ‘ cachectic 
anergy” and “anergy of exhaustion ” This 
state is encountered m such severe acute forms 
of tuberculosis as meningitis, pneumonia, and 
miliary tuberculosis, as well as in all diseases 
that entail cachexia (sarcoma, cancer, perm 
cious anemia) Furthermore, during the erup- 
tive stage of a-great many infectious diseases 
such as measles, scarlet fever, epidemic memn 
gitis, and secondary syphilis, the reactivity 
of the skin to tuberculin will be definitely 
reduced Similar observations have been 
made with regard to the Schick and Dick tests 
Moreover, Mackenzie and Hangar have shown 
that, in human beings, allergy to the deriva 
lives of the streptococcus is often diminished 
during the febrile periods of typhoid and 
pneumonia Hangar has also reported a 
striking diminution — during severe acute m 
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fections — of the usual skin reactivity of rabbits 
to Pasteurella lepiseptica 
The group of negative anergy might also 
include certain anergic states observed in the 
course of syphilis Such states may appear 
in early syphilis in the form of a decreased 
resistance to spirochetes a condition known 
as precocious tertiarism” of malignant syph 
ills Furthermore a state of anergy has 
frequently been held responsible for fastness 
to therapy , as in syphilis of the central nervous 
system To combat this condition various 
metaspecific therapeutic measures (e g , tuber 
culm, typhoid, and fever therapy) have been 
successfully employed These measures are 
intended to remove the state of anergy by 
means of metaspecific stimulation of the 
antibody mechanism (see p 211) 

Various theories have been advanced to 
explain the mechanism of nonspecific anergy 
This condition, according to J Jadassohn, is 
attributable to the incapacity of the antibody- 
producing system to react Naegeh rejects 
the idea that there is any lack of antibodies 
and claims that, as a result of the flooding of 
the organism w ith bacteria there is merely an 
inadequate production of protective anti 
bodies According to Sulzberger, 4 this non 
reaction is due to the absence reduction, or 
inhibition of some nonspecific factors essential 
for the production of skin reactions 

C HETERO ALLERGY 
(HETERO ALLERGIC PATHERGY) 

The term hetero-allergy (1925) was originally 
used by Dujardin and Decamps 121 to denote 
the fact that allergizing diseases (tuberculosis, 
syphilis, intercurrent staphylococcic mfec 
tions, etc ) are able to heighten the manifesta 
tions of unrelated latent allergies More 
recently V eissfeiler 1 '” (1934) has used the term 
in a modified sense to indicate a changed 
reactive capacity of the tuberculous organism 
in relation to other bacteria This is almost 
synonymous with the definition given below 
of metallergy, a concept introduced by the 
senior author 125 in 1934 
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Hetero-allergy is indeed a very useful name, 
since its derivation clearly expresses the fact 
that the allergic manifestations in such cases 
are due to a different (jietero-) allergen. How- 
ever, there are two basic types of hetero-allergy 
namely: 

(1) Parallergy , when the allergic organism 
reacts to another inciting agent with a mani- 
festation of hypersensitiveness different from 
that elicited by the original sensitizing allergen; 

(2) Metallergy, when the hypersensitive 
organism responds to another inciting agent 
with an allergic reaction of the same type as 
originally present. 


Table 3 — Dijferences between Metallergy and Parallergy 


Parallergy 

MetaUeno- 

Clinical manifestations 
different from original 
reaction 

clinical manifestations 
same as original reaction 

Flare up reaction never 

1 flare-up jeaction often 

Occurrence only during | 
development of allergy , 
or during great allergic 
oscillations 

occurrence independent^ 
of allergic state present 

Never re-elicitable 

re-elicitable often, leading 
to a polj valent non 
specific pathergj 


It will be seen that although both parallergy 
and metallergy are heteroallergic in nature, 
they differ basically in their clinical manifesta- 
tions and other important characteristics 
(see Table 3). 

The basic differences between the concepts 
of parallergy and of metallergy may be sum- 
marized as follows. (1) In parallergy the 
clinical manifestations in response to the second 
allergen are different from those in response to 
the first, while m metallergy they remain the 
same. (2) In parallergy, a “flare-up” effect 
is impossible because the phenomena never 
occur at the site of the primary* allergic reac- 
tion; the reaction in metallergy is based upon a 
flare-up mechanism. (3) Parallergy occurs 
only at the time of the development of allergy* 
or of great fluctuation in the state of hyper- 
sensitivity, while metallergy* may accompany 


but does not require a momentarily strong 
allergic reaction — is, in short, more or less 
independent of the allergic state present at the 
moment. (4) The parallergic conditions can 
never be evoked a second time, while the 
metallergic state may be repeated at will. 

For these reasons w e suggest hetero-allergy' 
as the inclusive designation, but, since it does 
not differentiate between parallergic and 
metallergic manifestations, there is in addition 
a definite need for the more specific terms. 

The concepts of parallergy' and metallergy 
may' be of advantage m clarifying a number of 
well-known but hitherto inexplicable phenom- 
ena and questions, as for example: (1) the 
flare-up of allergic reactions on exposure to 
apparently nonspecific agents; (2) the sig- 
nificance of positive allergic skin reactions 
to substances or extracts that certainly cannot 
be considered as the specific allergens responsi- 
ble, (3) the “broadening” of sensitization 
during the period of acute allergic syTOptoms, 
and also during the period of their declme, 
(4) the transition of a specific allergy into a 
polyvalent metaspecific allergy (metallergy') 
and finally' into a nonallergic patbergy*; (5) 
the pathologic mechanism of infantile derma- 
titis; (6) the quasi-specific mechanism of 
apparently nonspecific methods of treatment, 
such as tuberculin or peptone injections. 

1. Parallergy 

Moro m and Keller 115 employed the term 
parallergy to denote the fact that, during the 
development of an allergy’ or during states of 
considerable allergic fluctuation, a specifically 
sensitized organism will react more easily and 
more rapidly* to a given living or non viable 
excitant than will a nonallergic organism. 
As show n by the examples submitted by* them 
(see below), parallergy’, as they first defined 
the term, denotes the fact that other specific 
antigens or germs are able to elicit in a specif- 
ically sensitized organism, during a giv en state 
of reactivity, clinical manifestations different 
from those induced by the first antigen. 

Several years later these inv estigators 1 * 
broadened their concept of parallergy It was 
then made to embrace the phenomena that 
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Urbach had in the meantime designated as 
metallerg} 123 Their second definition of par 
allerg} connotes a nonspecific alteration of 
reactivity on the basis of a previousl} specific 
allergy the agents ma> be living or non U\ mg 
Such a state of parallerg} maj or maj not 
accompany allerg} It is most frequent!} 
expressed b} an increased tendency to inflam 
mation and occurs most markedl} at the time 
of development of the allerg} and during 
periods of its fluctuation However it ma} 
also dev elop during a static phase of the allergic 
condition 

Quite recently numerous attempts hav e been 
made (Roessle Keller) to divest the concept 
of parallerg} of its special character and to 
regard it onl> as representing one ty-pe of 
nonallergic patherg} \\ e most emphaticall} 
reject this v lew point for there is a fundamental 
difference between heteroallergic and non 
allergic patherg} 

The concept of parallerg} is to be distin 
guished from that of biotiopism (as established 
by Mllian 1 * ) In parallerg} one must postu 
late the existence of an allergic state as essen 
tial for the effectiveness of other antigens or 
bacteria In biotropism on the other hand 
one presupposes a nonspecific decrease in 
resistance — brought about either b} a toxic 
condition or by ph} steal or chemical agents — 
and this decreased resistance of the organism 
permits previousl) latent infectious agents to 
become active or a saprophytic microorgan 
ism to become pathogenic A typical case of 
what Mihan terms biotropism is a morbilliform 
rash following the second injection of arsphen 
amine and assumed to be due to activ ation of 
the virus of measles ahead} present m latent 
form 

Parallergic Hypersensilneness 

Von Pirquet formulated the laws of allergy 
largely on the basis of observations of the 
typical course of serum sickness and of the 
sequelae of smallpox vaccmation Similarly 
Moro established the concept of parallerg} 
after studying atypical manifestations fol 
lowing vaccmation When tuberculin nega 
tive children are vaccinated against smallpox 
renewed cutaneous testing with tuberculin 
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will elicit positive reactions during the height 
of the vaccinal reaction (le from the ninth 
to the twelfth da>) In a similar manner 
tuberculin negative children will give a posi 
tive mtracutaneous tuberculin reaction after a 
serum injection — an immunobiologic phase 
analogous to that after vaccmation Like 
wise the onset of sensitiv ity to cow s milk in an 
infant may be the cause of a positive tuberculin 
reaction — a state of reactivity that ma> last 
for the duration of the milk hypersensitiveness 
(Freund) Other authors hav e reported tem 
poranl} positive Schick and Dick reactions 
after vaccmation and varicella Even the 
traumatic reaction to the control injection 
which usuall} disappears very promptly 
occasionally persists in these individuals for 
more than tw enty four hours and is surrounded 
b} a fairly w ide mflammator} area 

Thus in the period of development of 
allerg} vaccinated or otherwise allergized 
individuals respond w ith positiv e skin reactions 
to various excitants These responses how 
ever do not present the clinical picture char 
actenstic of the basic aliergizing disease (e g 
vaccinia vesicles or local serum reaction) 
the} correspond rather to the action of the 
second antigen (tuberculin diphtheria toxin 
etc) 

These examples illustrate the effects of 
artificial administration of heterogenous sub 
stances The same results are observed clin 
icall} under natural conditions of exposure 
Moro and Keller present as examples the 
vaccinal angina that alw a} S appears during 
the critical period of areola formation (ninth 
to eleventh da}) and the form of tonsillitis 
that appears from seven to nine da>s after 
serum injections (Koemgsberger) These in 
fections are assumed to occur for the following 
reasons The organism is normally not sensi 
tive to the bacteria resident in the tonsils but 
an alteration in its state of sensitiv ity tends to 
reduce its pow ers of resistance and the bacteria 
are now able to cause tonsillitis Similarly 
regarded are postvaccinal attacks of appendi 
citis vaccine encephalitis — which occurs in the 
great majority of cases from the ninth to the 
twelfth da} after vaccmation — and the 
encephalitis complicating measles which usu 
all} first appears betw een the fifth and sev enth 
da} after the exanthem Wallgren includes 
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here erythema nodosum of children. This 
condition almost invariably appears at the 
time of transition from the preatlergic to the 
allergic phase — about seven weeks after tuber- 
culous infection, and simultaneously with the 
first manifestation of sensitivity to tuberculin. 
Brandt reports an exanthem resembling 
erythema multiforme occurring ten days after 
vaccination, and calls this condition "paral- 
lergic vaccination exanthem.” Moro and 
Keller also consider the phlyctenulas, as well 
as the secondary infiltrations of the lungs 
(Redecker) arising in connection with grippe, 
whooping cough, and measles, partly as 
manifestations of parallergy. 

Veil as well as the senior author has shown 
in detail how the concept of parallergy can 
serve to explain the observation that usually 
harmless bacteria may become pathogenic in an 
organism that has been allergized by infection, 
especially by focal infection, and that these 
newly pathogenic micro-organisms can cause 
acute appendicitis, cholecystitis, pyelitis, cys- 
titis, and even bronchopneumonia. It would 
seem likely that certain mixed infections might 
be included here, along with the sequelae more 
or less regularly marking the course of certain 
conditions, such as nephritis following scar- 
latina, or otitis media following measles 
Furthermore, von Bergmann includes in this 
category the activation of latent inflammation 
in sensitized tissues. Thus, a quiescent 
cholecystitis ma}- flare up after a tonsillitis 
although there may be colon bacilli, for exam- 
ple, in the gallbladder, and streptococci in the 
tonsils. 

The fundamental animal experiments of 
Bieling and Oelrichs 1 - 3 constitute one of the 
main supports for the clinical concept of 
parallergy. They demonstrated that when 
tuberculo-allergic animals are trachealiy super- 
infected with bacteria that are in themselves 
harmless (e.g., colon bacilli), the lungs will 
show considerable infiltration and even out- 
right cavitation. On the other hand, similar 
infection of nontuberculous animals will pro- 
duce insignificant results Likewise, intra- 
tracheal administration of Treponema pallidum 
in tuberculo-ailergic rabbits causes reactive 
changes of pneumonic character. Weiss- 
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feiler 122 observed a similar effect of acid-fast 
saprophytes, actinomycetes, diphtheroids, and 
sarcinae in tuberculous animals. 

All these experimental studies have one 
significant point in common — that micro- 
organisms having nothing to do with the initial 
allergization of the organism are capable of 
eliciting rapid reactions. The course of such 
reactions appears to depend upon the nature 
of the second micro-organism involved, as well 
as upon the time element. 

These few examples will serve to make it 
clear that the concept of parallergy is of 
importance in explaining the mechanisms of 
various diseases, particularly of morbid 
processes appearing as sequelae of infectious 
diseases. 

Parallergic Hypo~ and Insensitheness 

It has been pointed out that vaccination 
and certain infectious diseases may, under 
certain conditions, lead to positive skin re- 
actions to nonspecific excitants, and also to the 
acquisition of pathogenicity by ordinarily 
harmless saprophytic micro-organisms. Sim- 
ilarly, there are phases in the course of these 
allergic and allergizing diseases during which 
precisely the opposite can be observed — hetero- 
allergic hypo- and insensiti\ eness. These 
must be further subdivided into the parallergic 
and metallergic types. This distinction can- 
not be based on differences in clinical 
manifestations, because we are dealing w ith a 
partial or complete lack of responsiveness to 
the second agent Hence we must rely on the 
second important differentiation between 
parallergy and metallergy, 1 e , the duration 
of the induced reactivity. We consider hypo- 
or insensitiveness parallergic when it is con- 
fined to a brief period — a few days — during the 
de\e!opment of an acute allergic state, such as 
occurs in the exanthems. On the other hand, 
we speak of metallergic hyposensitiveness when 
the condition is rather persistent, as for in- 
stance in successful hyposensitization therapy 
(for examples, see p. JO). 

The experiments of Ricciardi will serve as 
examples of parallergic hyposensitiveness. A 
group of tuberculous infants w ere tested and 
gave uniformly positive reactions to tubercu- 
lin. Four days later, prophylactic vaccination 
was performed. After another six days, the 
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cutaneous tuberculin tests were repeated 
About one third of the cases then showed a 
definitely weakened reaction and some of 
these cases showed no reaction whatsoever 
Ricciardi obtained similar results with children 
suffering from varicella It has long been 
known, of course that a great variety of 
infectious diseases such as measles scarlatina 
(von Pirquet) typhoid fever and meningitis 
will temporarily reduce skin sensitiveness to 
tuberculin, to v ariola v accine and to Bacillus 
coh vaccine, as well as to nonspecific irritants 
such as codeine (Pilcher) 

But this parallergic hypo and insensitive 
ness is by no means restricted to skin reactions 
Thus, anaphy lactic shock released by a specific 
reaction may also cause an increased non 
specific resistance to the foreign agents of in 
fection (Bieling 1 '®) The occurrence of a 
strictly specific shock renders the organism 
temporarily incapable of reacting to other 
antigens A comparable condition is found 
in human beings In allergic individuals 
internment acute infectious conditions (e g , 
ery sipelas) may, for a w hile, totally eliminate 
the usual allergic symptoms 

It seems to us that Naegeli has offered the 
best explanation of parallergic hypo and 
insensitiv eness An organism engaged in com 
bating an infection (e g , measles), is not in a 
position at the same tune to create a suffi 
cient number of antibodies to another antigen, 
such as tuberculin Temporarily, therefore, 
there can be no specific antigen antibody 
reaction in the form of a tuberculin reaction 

2 Metallergy 

The term metallergy was introduced by the 
senior author 1 ’ 3 to denote the fact that a 
specifically sensitized organism— one in which 
the allergic condition is usually of long stand 
m g, and in which clinical manifestations are 
usually mild— will respond to subsequent 
exposures of a different nature (to so called 
metallergens) with specific allergic reactions 
presenting the same clinical picture as that 
elicited by the first allergen In other words 
the specific (eg, tuberculous) antibody re 
acts to an unrelated antigen precisely as 
though it were a specific one We have sug 

« Birtivc R Med * d a Chem e 2 6 1934 


gested that such antigens be named metanti 
gens * Metallergy would appear to be based 
on a ‘metantigen antibody reaction 

Metallergic Hy persensilneness 

The following animal experiments reveal 
the fact that actually metantigens can produce 
a metantigen antibody reaction with a result 
ing increase in the number of specific anti 
bodies According to Mackenzie and Frueh 
bauer 130 rabbits that have been sensitized 
to egg white will after a while show no trace 
whatsoever of circulating antibodies to egg 
in their blood these antibodies will immedi 
ately reappear however after injection of a 
typhoid vaccine Mackenzie and Fruehbauer 
called this phenomenon an anamnestic reac 
tion For years \\ eichardt 131 has stressed 
the fact that allergized cells can react to non 
specific excitants with specific activities 
m other words that a specifically conditioned 
organism can be stimulated by means of non 
specific influences to produce specific anti 
bodies as proved by an increased titer of 
specific antibodies in the serum Bieling ’ 9 
made a similar demonstration in bacterial 
allergy in guinea pigs immunized with a 
given type of bacteria he found that after 
several weeks the antibody content and the 
immunity were considerably reduced On 
the other hand the production of specific 
antibodies could be induced by means of 
other antigens not belonging to the same group 
of bacteria, this occurred very promptly 
some hours later There can surely be no 
question here of any specific antigen antibody 
reaction Also the experiments of Land 
sterner and van der Scheer 13 ’ indicate that one 
antigenic grouping can elicit the formation of 
diverse antibodies We must assume there- 
fore, that the new antibody production is 


•Years ago Centann employed the term metantigen to des g 
uate sub lances that a e produced uitbin tie orgaiu.m as a result 

degeoerat ve processes thus acqu ring ant geo c (unction Such 
substances are now generally called endogenous alle gens We 
therefore feel that it i permissible to employ the term meuot gen 
id the sen e mentioned above 

G VI and Feueiibaue! E Proc Soc Exper 
B ol L Med 24 419 1927 

>1 B eichardt W Handb d path Mitroo g 1 (pt 2) m) wtj 
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elicited by an excitant that is not nonspecific 
but rather metaspecific in its action. 

Parker 133 showed that immune rabbits pos- 
sess a greater reactivity to a heterogenous 
antigen than do normal animals. He reported 
that rabbits sensitized to staphylococcus or to 
horse serum developed precipitins against 
giant ragweed pollen ten days after the first 
intraperitoneal injection of the whole un- 
ground pollen suspended in salt solution. 

° These animal experiments all serve to sup- 
port the view that antibodies can combme not 
only with the specific antigen, but also with 
other agents, although not in such a perfect 
combination. It seems likely that an or- 
ganism with a high antibody content will 
more readily react to another antigen (metan- 
tigen) than will an organism poor in antibodies. 
This might very well explain why not a few- 
allergic conditions in the human species 
graduaUv suffer a loss of specificity— a state 
that we may designate as raetallergy as long 
as only a few allergens are involved. 

The concept of metallergy enables us readily 
to explain, with regard to the question of 
specificity, numerous hotly disputed allergic 
phenomena, especially the so-called non- 
specific flare-up in human beings and in ani- 
mals. We refer to the well-known fact that 
tuberculin reactions, for example, in human 
beings and in animals can be made to flare up 
by a great many excitants such as bacterial 
vaccines, trichophytin, milk, peptone, horse 
serum, broth, histamine, and even autogenous 
serum and ultraviolet irradiation. Similarly, 
healing or completely healed patch test sites 
(e.g., poison ivy) may be “lighted up” by the 
application of nonspecific oleoresms in adhesive 
tape Such flare-ups will also be seen follow- 
in- positive Dick, Schick, and tuberculin 
reactions (Shelmire 13 *). In this connection, 
Ferry 135 reports an especially interesting ob- 
servation. During the course of measles in 
an adult, a circumscribed area of redness 
developed at the sites of previous injections 
of scarlet fever toxin (Dick test). 

The following instances should also be 
mentioned here. Exposure to trichophytin 
or to luetin can sometimes cause the local 
relighting of a tuberculoderma, and a tuber- 

m Pima, J.T • J Immunol *. 51', 1911 
t» SEOinit, B : JA-M A 1U 1085. W» 
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culin injection can produce a focal reaction 
in a lesion of leprosy or in a syphiloderm. 

A third group embraces heterologous bac- 
terial hypersensitivenesses. This type of 
hypersensitiveness is exemplified by the follow- 
ing experiment. In rabbits prepared intra- 
cutaneously with horse serum, a second injec- 
tion of any type of bactena three weeks later 
produces a typical Arthus phenomenon (Boeh- 
mig 136 ). Dienes and Schoenheit 137 report that 
repeated injections of egg white and horse 
serum in tuberculous guinea pigs elicit reac- 
tions that cannot be distinguished from typical 
tuberculin-allergic reactions. Positive cuta- 
neous reactions of tuberculous patients to 
the local introduction of horse serum, 
broth, B. coli vaccine, etc., were demonstrated 
by Dujardin and Decamps, Potter, Selter, 
and others. 

The writers believe that the pathogenesis 
of infantile dermatitis likewise can be ex- 
plained on the basis of metallergy. Almost 
every eczematous infant gives a positive 
cutaneous reaction to egg white: this would 
seem to show that the fetus had been allergized 
in utero. Further support for this belief is 
derived from the fact that intra- or subcutane- 
ous mjections of egg white in these infants 
frequently cause anaphylactic symptoms 
However, the fact that complete elimination 
of egg from the diet is rarely followed by much 
clinical improvement seems to indicate the 
presence of allergic factors aside from the 
hypersensitiv eness to egg white. Such aller- 
gic factors have been identified as exogenous 
substances (e g., wool, silk) by Peck and Salo- 
mon 1 ” and Osborne and Walker , 139 and also 
as bactena from intercurrent otitis or from 
pathologic intestmal flora (Urbach 110 ). The 
senior author set up the working hypothesis 
some years ago that such exogenous and endog- 
enous allergens exert their influence on the 
basis of metallergy. 

Metallergy readily explains how a specific 
allergy can be transformed into a polyvalent 
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metaspecific allergy and how this in time 
can de\ elop into a state of nonspecific hvper 
sensitiMty known as nonallergic pathergy 
An example w ill illustrate this A mono\ alent 
poison ivy dermatitis of the hands of a tramed 
nurse first becomes metallergic that is certain 
agents such as bichloride of mercury and 
phenol cause a flare up of the dermatitis on 
the working hvpothesis of a metantigen 
antibody reaction If the skin condition 
pesists the tissues will undergo a decrease in 
tolerance to nonspecific agents — 1 e all man 
ner of nonspecific irritants (water soap fnc 
tion etc) will be capable of maintaining the 
existence of the dermatitis This is the phase 
of nonallergic hypersensitiveness or nonaller 
gic pathergy 

Thus in a system of allergic reactions metal 
lergy stands between specific allergy and non 
specific pathergv Parallergy on the other 
hand cannot de\ elop from allergy into the 
state of pathergy since the clinical manifesta 
tions elicited by the parallergen are entirely 
different from those elicited by the first an 
tigen 

Metallergic Hypo and Insensitneness 

An excellent example of how cutaneous 
hyposensitization to one antigen can cause 
diminished reactivity to another antigen on 
the basis of metallergy was gnen by Higgin 
botham 141 Daily subcutaneous injection of 
tuberculin into sensitized animals to the point 
abolishing the reaction to tubercle bacilh 
resulted simultaneously in a decrease of reac 
tmty to other bacterial antigens such as 
Bacillus coll and Staphylococcus aureus 

Metallergic hy posensitiv eness may afso in 
fluence the reactiv lty to other infectious dis 
eases Thus the animal experiments of 
Biehng and Deb-ichs 4 - 3 have shown that the 
preinjection of lepra bacilli may definitely 
suppress the development of a subsequent 
\ indent infection with tuberculosis (This 
result depends of course upon certain time 
relationships and upon certain experimental 
conditions As these authors pointed out 
under other conditions the opposite result is 
achieved that is a state of metallergic In per 
sensitn eness ) 


Similar observations have been made m 
human beings Calmette reports that among 
children vaccinated with BCG (Calmette 
Guerin bacillus) there is generally a much 
lower mortality rate from all causes than 
among children who have not been so mocu 
lated and that this is attributable to the fact 
that the vaccinated children possess greater 
resistance to other infections Likewise aller 
gists are well acquamted with the fact that 
during hyposensitization therapy (eg with 
pollen) there is ev idence of considerablv 
reduced reactiv it) to other allergens 

The concept of metallergy is of notable 
theoretic as well as practical significance 
This concept enables us to understand many 
hitherto inexplicable specific effects of appar 
ently nonspecific factors Thus for example 
it is commonly observed that cases of appar 
ently monovalent allergic conditions (asthma 
rhinopathy dermatitis urticaria etc ) will 
sometimes react with specific manifestations 
to agents other than the specific allergen 

It would be unwise however to go so far as 
to speak of metallergy in a case of asthma or of 
dermatitis that reacts to all noxae Such a 
condition is more properly to be considered 
as the result of an increased nonspecific reac 
tiv lty on the part of the given organ — that 
is nonallergic pathergy 

Furthermore the concept of metallergy 
facilitates our understanding of some types of 
so-called nonspecific therapy of allergic dis 
eases \\ e are now able to understand the 
success of treatment by means of tuberculin 
and of peptone injections in specific asthma 
and of her ai'itognr oandittoas and to attecpKt 
these results as metantigen antibody reactions 
that induce the organism to increase its pro 
duction of specific antibodies W e therefore 
prefer the designation of met aspect 6 c hypo 
sensihzatton to that of nonspecific hypo- 
sensitization for this form of anti allergic 
treatment 

D NONALLERGIC PAIHERG^ (PATH 
ERG\ IN THE STRICT 
SENSE) 

In accordance v ith the definition given 
above nonaller gic pathergy (known in brief 
as pathergv ) embraces every hyper hypo- 
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or insensitiveness in which, at least at present, 
the antigen-antibod y mechanism cannot be 
dem onstrate d, or m~which,m the course of 
time, the specificity of the hypersensitiveness 
is lost and replaced by a nonspecific hyper- 
sensitiveness. 

It is obvious that some diseases now included 
in the group of nonailergic pathergy may 
perhaps in the near future be considered as 
belonging to the allergic, parallergic, or metal- 
lergic pathergies. For our understanding of 
these diseases is constantly progressing, as is 
also the development of technics for demon- 
strating the presence of antibodies, thus 
enabling us to recognize the antigen-antibody 
reaction. 

1. XONALLERGtC HYPERSENSITIVENESS 

To this group belong many cases of hyper- 
sensitiveness to actinic, thermal, mechanical, 
or chemical agents, such as diseases caused by 
light, urticarias due to beat, cold, or pressure, 
and certain contact dermatitides: these are 
instances of specific hypersensitiveness in 
which the antigen-antibod} mechanism can- 
not be demonstrated, at least with existing 
methods. 

A second and especially important group 
is represented by those originally specific 
allergies and metajlergies that, for any number 
of reasons, lose their mono- or polyspecificity 
and enter the category of nonspecific hyper- 
sensitiveness. This may be exemplified by a 
case of specific horse asthma that reacts, 
after a while, to all manner of incitants, such 
as dust, wind, cold, and emotional upsets, 
or by a case of specific arsphenamine dermatitis 
of long standing, in w hich the basis of h\*per- 
sensitiveness becomes broadened to such an 
extent that the skin also reacts with inflam- 
mation to water, soap, or friction. 

Certain more uncommon phenomena should 
be included here. 

As previously mentioned, von Behring de- 
scribed a specific toxin hypersensitiveness in 
animals. He found that in the course of treat- 
ment with essentially harmless doses of diph- 
theria and tetanus toxin, many animals re- 
acted with symptoms characteristic for each 
type of toxin. Similar states of hypersensi- 
tiveness ha\e occasionally been obserxed in 
human beings — for example, tachycardia due 


to minute doses of belladonna; ringing in the 
ears and even deafness due to small doses of 
quinine; palpitation after drinking coffee; 
untoward reactions after moderate indulgence 
in nicotine or a Icohol. AH these are symptoms 
that are entire]}' dependent upon the nature 
of the causatix e substance — i.e., real intoxica- 
tion brought on by extraordinarily small doses 
of the toxin or poison. This poison hyper- 
sensitiveness occurs in human beings and in 
animals and cannot be passively transferred 
to normal individuals by blood serum. 

Tuft 10 employs the term “intolerance” for 
these symptoms, to indicate a quantitatiie 
difference in the physiologic response to a sub- 
stance, whereas an allergic response is qualita- 
tiiely different in character 

Finally, in our present state of knowledge, 
the local Shwartzman phenomenon and the 
general Sanarelb-Sbwartzman phenomenon 
should be included among the nonailergic 
pathergies. Both consist of a toxin hypersen- 
sitiveness, based on an acquired altered reac- 
thity of the organism. 

The local Sincartzman phenomenon, first 
described in 1928, denotes the following experi- 
mental observations. An animal is prepared 
by one mtracutaneous injection of a bacteria- 
free filtrate (e g , of a typhoid bacillus culture). 
When the same filtrate is given intravenously 
twenty-four hours later, a hemorrhagic necro- 
sis develops at the skin site originally in- 
jected, while intracutaneous or subcutaneous 
reinjection of the filtrate in the original in- 
jection site has no effect. Only those sub- 
stances can be used for preparing the local 
skin site that have the capacity to produce an 
inflammatory swelling persisting for at least 
twenty-four hours. Culture filtrates con- 
taining endotoxins have proved to be par- 
ticularly suited for this purpose. However, 
Shwartzman 10 stresses the point that proper 
skin preparation does not require toxic dam- 
age to the tissue, but merely “a functional 
disturbance in the tissue cells, bringing about 
a transient state of vulnerability.” 

It is not necessary that the substances 
employed for preparing the skin and those in- 
jected intravenously to provoke the reaction 

mi Tcrt, l~. Clinical Xllerjy. Philadelphia Saunders, 1937 
luQffwuiTfifsx, G Phenomenon of Local Tissue Reactor, l> 
New York Hoeber. lW 
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be identical, nor do they even ha\e to be bac 
terial filtrates The phenomenon can be 
evoked by an intravenous injection of a solu 
tion of agar or of starch after the skin has 
been prepared by colon bacilli filtrate The 
reaction can also be elicited by intra\enous 
injection of serum precipitates prepared by 
mixing foreign serum or egg w hite with homolo 
gous antiserum — even when bacterial filtrates 
have been used in the preparatory skin in 
jections It is also noteworthy that the pro 
vohing agents may include not only the 
precipitates formed in the course of an antigen 
antibody reaction i« ulro, but also the product 
arising from the union of antigen and antibody 
ui i no Thus, if a rabbit is sensitized to horse 
serum, and is given mtracutaneous injections 
of tins serum three weeks later, it will show 
local allergic reactions If, twenty four hours 
later, horse serum is injected intravenously, 
hemorrhages will promptly appear in these 
sites and will later become necrotic (Albus 
and Schwartz) As shown by Apitz 144 and 
confirmed by Horster and Mueller, a picture 
corresponding to the Shwartzman phenomenon 
can be produced by giving sensitized guinea 
pigs (eg, to horse serum) mtracutaneous 
injections of homologous serum (guinea pig 
serum), followed twenty four hours later by 
an intravenous injection of the same serum 
Plaut 1 ® demonstrated that even partial an 
tigens (haptens) can produce the same results 
when combined with homologous antiserum 
Finally, Bock has shown that the preparation 
for this reaction can also be achieved by epi 
cutaneous application alone 

Gerber and Gross 146 have utilized the 
Shwartzman phenomenon to clarify certain 
aspects of human hypersensitiveness to the 
sulfonamides Rabbits were sensitized with 
sulfonamide azoprotems and then prepared 
by the mtracutaneous injection of memngo 
coccus filtrate The phenomenon could be 
elicited twenty four hours later by an intra 
venous injection of the homologous conju 
gate, the homologous protein, or a heterolo 
gous protein conjugated with a related 
sulfonamide, but not by the drug alone 



According to Gerber, the histologic changes 
occurring in the course of the Shwartzman 
reaction include severe capillary dilatation 
and engorgement of blood vessels profuse 
hemorrhage venous thrombosis and pern as 
cular collars of leucocytes with infiltration of 
the vessel walls The walls of many of the 
small arteries are hyahmzed 

Aside from symptoms of local tissue reac 
tiv ity, there is also — as first shown by Sana 
relli 147 in 1924 — a generalized tissue reacliuty 
This is evidenced, for example in a severe 
hemorrhagic diathesis m rabbits receiving 
intravenous injections, at twenty four hour 
intervals, of doses of bacterial filtrates that 
in themselves generally do not produce reac 
tions Such generalized manifestations in 
human beings are very rare, a pertinent case 
following repeated injections of typhoid vac 
cine has been reported 148 Since this special 
observation was first made by Sanarelli, 
and later studied by Shwartzman, it is often 
called the Sanarelli Shwartzman phenomenon 
The histologic changes seen in experimental 
animals include, in addition to the marked 
extravasations of blood fibrin thrombi in the 
veins of the hv er spleen, pancreas and lungs, 
as well as arterial necrosis in the kidneys, 
adrenals, and bone marrow Along w ith fibrin 
thrombi in the glomerular capillaries of the 
kidneys, there is extensive necrosis of the 
tubules and glomeruli As a result of the 
vascular lesions, focal necrosis is observed in 
the malpighian corpuscles of the spleen, m 
the lobules of the liver, and in the myocar 
dium 

Shwartzman advanced the following reasons 
for not identifying the phenomenon described 
by him with the Arthus phenomenon or with 
anaphylaxis (1) The nonspecific local skin 
reactn ity (Shw artzman phenomenon) requires 
an incubation period of about four to twelve 
hours and cannot be elicited after a lapse of 
120 hours, while the incubation period for 
anaphylaxis is about ten days and the state 
of sensitiveness lasts for months or even 
years (2) This local skin reactivity is not 
specific with regard to the relationship be 


SiNiBELLi G Lcs EntJropath es m crob enn s Par Mas 
son 1926 

1 Urbach E Goldburgh H L and Gottlieb P Vl Vnn 
Int Vltd 2# 989 1914 



Phenomena of Hyper, anb Hypo sen sitivexess 


33 


tween the preparatory* and the provocative i n human subjects as well, one must also 
factor, while anaphylaxis is highly specific, differentiate between the local and the gener- 
(3) The provocative factor for the Shwartz- alized forms Harkavy and Romanoff 1 ” ob- 
man phenomenon may even be nonantigeme served three cases of local necrotic-hemorrhagic 
substances such as agar-agar and starch, ski n lesions (Fig 4) Urbach and Gold- 
en The Shwartzman phenomenon can be burgh 150 described a se\ ere hemorxhagic- 
elicited even in an animal rendered anti- necrotic reaction following the administration 
anaphylactic by shock. (5) The local skm 0 f 0.000002 mg. of tuberculin P.P D., which 
reactivity cannot be transferred passi\ely by may be regarded as representing the Shwartz- 
methods that are entirely satisfactory* for man phenomenon (Figs. 5-8). There are 
transferring anaphylaxis passively, nor is also in the literature several cases reported 
specific desensitization possible (6) While as Arthus phenomenon following toxin-anti- 
the Arthus phenomenon is elicited by the sub- toxin injections that should properly be con- 



Fig 4 Shwxrtzman PmAOiq^oN Necrosis l\ Richt Thigh 

(Courte sv J Harkavj and A Romanoff and Journal of Allergy) 


cutaneous route, it is essential for the produc- 
tion of the Shwartzman phenomenon that the 
provocative dose be given intravenously. 
(7) Histologically, there are clear-cut differ- 
ences: in the Shwartzman phenomenon there 
is an intense hemorrhage into the surrounding 
tissues, whereas such a condition is seen only 
exceptionally in the Arthus phenomenon. 

The criteria that must be fulfilled in order 
to classify* a hemorrhagic-necrotic lesion in 
man as a local Shwartzman phenomenon are: 
(1) the presence of a preparatory factor, 
usually originating from a focal bacterial in- 
fection such as sinus disease, or fungous infec- 
tion; (2) the presence of a provocative factor, 
consisting of parenterally' introduced bac- 
terial antigens or to\ins, or of products de- 
rived from the interaction of injected protein 
antigens with their corresponding antibodies. 


sidered as examples of the Shwartzman 
phenomenon (see p. 89). 

Moreover, Sanarelli ui attempted to explain 
on this basis the pathogenesis and clinical 
picture of common acute diseases character- 
ized by hemorrhage and necrosis (eg., acute 
appendicitis). He w as able to produce appen- 
dicitis experimentally in rabbits by first 
sensitizing the wall of the appendix with an 
injection of staphylococcus vaccine and then 
injecting Bacillus pyocyaneus filtrate intra- 
\ enously. He is of the opinion that these 
acute conditions may depend upon a local 
sensitiveness of the tissue, which Hares as a 


J , *nd RnuANofT, X J Allergy 10 -6#i, 1930 
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result of the presence of toxic substances 
circulating in the blood 
In human beings an equivalent of the gen 
erahzed form of the Sanarelh Shwartzroan 
phenomenon maj perhaps be seen m the sud 


death folio mg intravenous typho d vaccine 
therapy reported b> Lrbach Goldburgh and 
Gottlieb 8 Love and Driscoll » have re 
centlj confirmed this observation vith a 
s milar case 



Fics 5-8 

Successive Stages oi Sh v vrtzmvx Phenomenon Prodlced by Tubercllin P P D G ve\ Intracctaneousey 
a — first test dose (0 00002 mg of P P D ) b — one tenth of first test dose (0 000002 mg ) 

Tig 5 ( pptr left ) (a) After three da>s hemor Fig 7 ( pper r ghl ) ( a ) After twenty seven da) s 
rhag c necrosis ve O s!o healln S W after 1 ent> dajs necross 

Fig -6 ( lo - J.tr left ) (a) After e ght da> s demarca before separation of slough 

t on of necrosis (6) after th rt> hours hemor ha„creac Fig 8 (hr er rgll) (a) After t ent> nne da>s 
Uon ithout necros s st 11 not healu, g (M after 1 ent) t o days appearance 

follow ng eparat on of slough 


den hemorrhages into the exanthems in cases 
of measles or scarlet fe\ er and into the v accmal 
area after a first vaccination in the vaccinal 
exanthem after revaccinaton in anaph>lac 
toid purpuras etc To this group belongs 
in all probability an instance of sudden 


The examples presented as local and gen 
eralized Sanarelh Shu artzman phenomena in 
human beings seem justifiable s nee the} 

Lot J and Daiseou. R H t S \a M Bu 4a 01 
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largely correspond with the clinical pictures 
described in experimental animals. The ques- 
tion arises, however, whether this phenomenon 
offers a satisfactory explanation for the reac- 
tivation of latent foci of infection by totally 
unrelated antigens. For instance, a patient 
with a latent sinus infection may suffer an 
exacerbation of his condition following expo- 
sure to a pollen to which he is sensitive. 
Harhavv and Romanoff 159 offer the explanation 
that in such a case one may assume the forma- 
tion of an antigen-antibody complex composed 
of the pollen and the pre-existing antibodies, 
which acts as a provocativ e factor m reactivat- 
ing the infection. According to the definition 
given above (p. 28), we are rather inclined to 
consider this type of flare as metallergic in 
character. 

The mechanism of the Sanarelli-Shwartzman 
phenomenon is not as yet known. It is cer- 
tainly connected with the presence of soluble 
bacterial toxins. According to Gratia and 
Lina, it is a hiUro-allergie himorrhagtque — an 
opinion that Sanarelli and Shivartzman reject, 
for they do not admit any relationship of the 
phenomenon to allergy. This new ts prob- 
ably correct. Inasmuch as it apparently 
represents a nonspecific reaction, we ha\e in- 
cluded it, at least for the present, in the group 
of nonallergic pathergies Certain facts are 
evident, however, that might be interpreted 
as an increased specific tolerance and e\en 
specific immunity' (e.g., neutralization of the 
preparatory or of the provocative substance 
by means of Shwartzman-immune horse serum , 
negative Shwartzman phenomenon in skin 
locally immunized by compresses soaked w ith 
culture filtrates, as reported by Stohlvhwo 151 ) 
Future studies will determine whether or not 
this is some special form of hetero-allergy’. 

2. allergic Hypo- a.xd Inse.vsitivexxss 

It has long been known that a state of hypo- 
or insensitiveness of the skin and mucosa can 
be achiev ed by nonspecific methods consisting 
of repeated mechanical, thermal, or chemical 
stimuli. J. Jadassohn and his collaborators, 

Swhiybxo, Compt. rend. Sot de biol !» JI.1WJ 


also Duke, Lewis and Grant, and others have 
made exhaustive investigations along these 
lines, and have shown that the skin can be- 
come habituated to such stimuli without evi- 
dencing a macroscopically detectable derma- 
titis, and that the process is a nonspecific one. 
This tolerance or adaptation (also called 
‘‘hardening”) to external chemical and phys- 
ical agents is apparently' based on a state of 
diminished reactivity . 

The phenomenon of increased resistance to 
poison also belongs to the group of nonallergic 
hyposensitiv eness It was first reported by 
C. Richet, and exhaustive investigation of the 
fact w as made by Schnabel, that it is possible 
to render bacteria resistant to certain chemi- 
cals that are otherwise bactericidal. This is 
achieved by culturing them in filtrates of 
strains of the same organisms that have been 
previously habituated to these substances 
(e g., bichloride of mercury , optochin). Also 
included in this category is tolerance or habitu- 
ation to chemical poisons (e g , human habitu- 
ation to poisons such as arsenic, alcohol, and 
alkaloids) 

An additional example of nonallergic hypo- 
and insensitiveness is presented by the state 
of innate immunity, or preferably natural re- 
sistance This, in turn, is to be divided into 
natural resistance to bacteria and to toxins. 
The term natural bacterial resistance expresses 
the well known fact that certain animals and 
certain races of man and even particular in- 
dividuals are immune to given diseases natu- 
rally or under natural conditions. 

In animals, the natural resistance to toxins 
may also be absolute or relative Thus, the 
pig, the porcupine, and other species are totally 
insensitive to snake venom, while the hen 
and all cold-blooded animals are affected only 
by large doses of tetanus tovm. Resistance 
to bacterial toxins does not parallel resistance 
to the bacteria that produce the toxins. We 
do not, as yet, possess any clear understanding 
of the mechanism that is responsible for pro- 
tection against these tovms. It may be in 
part the failure of the toxin to unite with the 
body cells and in part the capacity of the 
serum of the resistant animal to neutralize the 
toxin. 



Chapter III 

MECHANISM OF ALLERGY 


T hf exact mechanism of the allergic dis 
eases is unknown There are numerous 
theories of which onlj the most important 
will be discussed here 
Ho\\e\er, it would be well to consider first a 
significant question Is allergy, per se, a dis- 
ease, or is it merel) an expression of a bio 
logic reaction? Vaughan , 21 Rackemann , 30 and 
Kahn 153 are of the opinion that hjpersensitive- 
ness — or allergy — is merely a pathologic ex- 
aggeration of a normal phjsiologic response 
Doerr 9 had alreadj pointed out that every 
individual possesses the capacity for being 
sensitized, that this process represents a nor 
mal defense mechanism, and that it is onlj 
the degree of sensitization that determines 
whether or not the ensuing picture is that of a 
clinical allergj Tuft 141 and Ratner stressed 
the growing conviction that, except for the 
allergic individual’s specific hypersensitive- 
ness, he is in no way constitutionally different 
from a nonallergic individual, that the allergic 
subject is no more liable to sensitization to 
other allergens than a normal individual, 
and that he does not react to immunizing 


the factor of the exposure (Doerr) Further 
details will be giv en in the section on allergwa- 
tion j 

ORIGIN AND NATURE OF 
ALLERGY 

The view is now generally accepted that the 
mechanism of allergic phenomena is based on 
an antigen-antibody reaction taking place in 
the cells or tissues This reaction has also 
been called the allergen reagin reaction Fur- 
thermore, it has now been definitely established 
that neither the antigen (allergen) nor the 
antibody is, in itself the noxious agent and 
that rather the union of the two initiates the 
clinical response The proof of this consists 
of experiments that have shown that when an 
organism's supply of antibodies has been 
depleted, renewed exposure to the antigen 
does not elicit any pathologic changes 

For example, a rabbit that has been aller- 
gized with egg albumin responds to each sub- 
cutaneous injection of this protein with mani- 
festations known as the Arthus phenomenon 
However, when the rabbit’s organism is flooded 


agents any more mtensivelj than does a nor- with great quantities of egg albumin, so that 
mal person the antibodies are neutralized, it is impossible 

The present writers hold, m agreement with for some time to elicit allergic manifestations 
Vaughan, that everyone is potentially allergic For, if no antibodies are available, no antigen- 
The allergic state in humans generally be- antibody reaction can possibly be brought 
comes manifest, however, as a result of the about (Opie) 

interaction of various factors namely, in ^However, another aspect of the question is 
dividual heredity and constitution, various still the subject of considerable controversy 
predisposing and contributory influences, and namely, whether the union of the antigen and 
the allergenic nature of the responsible sub antibodies elicits in the blood or in the tissues 
stances as well as the degree of exposure to certain chemical or physical processes that 
them These component factors need not may be responsible for the allergic mamfesta 
be of equal importance Thus, for one, the/--Uons 

element of constitutional predisposition is not ^ Let us first consider the chemica l theory 
a necessary requisite Furthermore, auxiliary Richet was of the opinion that the union of 
factors that usually play so great a role in the antigen and antibodies produced a “poison” — 
natho^enesis of allergy have no importance the so called “anaphylatoxin ” But this view 
when ° the allergens are especially potent has been abandoned, for we now know that the 
In other words, the factor of predisposition effect of the antibodies is to bind the antigen 
can be compensated for, m a given case, by sq thoroughly that it cannot continue to react 

__ with additional antibodies Thus, Dale and 

uiXahn R l Tissue immun ly spriurffM 111 Thomas Kellavvay observed that the isolated sensitized 
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guinea pig uterus failed to contract when the 
bath contained sufficient free antibodies to 
counteract the added antigen. The antibody 
content of the solution was quantitatively 
controlled by the addition of appropriate 
amounts of homologous antiserum. If the 
antigen-antibodj' reaction, which under these 
conditions took place outside of the cells, 
had released a poisonous product, a contrac- 
tion would ha\e ensued. Actually such con- 
tractions occur only when the supply of 
antibodies is insufficient to bind the quantity 
of added antigen. The anaphylatovin theory 
is further refuted by the fact that appropriate 
physical methods nil! effectively recover 
both reacting components of the antigen- 
.ntibody union in an unaltered state and 
:apable of entering into a new reaction. 

In the past few years, considerable interest 
las been aroused by the histamine -t heory of 
)ale and Laidlaw, and later by Lewis’ theory 
if the release of a histamine-like, substance — 
lesignated as the H substance — in the course 
if the antigen-antibody reaction These 
lypotheses found their mam support m the 
act that the intravenous administration of 
mall. amounts of histamine in animals pro- 
duces manifestations closely resembling those 
of anaphylactic shock. \Ve.. shalL critically 
examine these theories elseu here (p. 103), and 
shall merelVstate here that “histamine shbcli T, 
lacks one important finding alwa>s present 
in anaphylactic shock, viz., prolonged coagula- 
tion time of the blood. 

j In the past few years, the question has fre- 

' quentlv been raised whether the manifesta- 
tions of allergj' may not depend upon some 
peculiar response of the organism to sub- 
stances like acetylcholine or sympathin, w hich 
are normal products of the tissues. For a 
better understanding of this theory, we refer 
to the more recent investigations of Loewi 
and Dale on the chemical mediators of nervous 
activity. These authors have shown that 
when the sympathetic nervous system is 
stimulated, adrenergic substances (epinephrine 
and sympathin) are secreted by the cells in 
which the sympathetic nenes have their 
endings, while on the other hand a cholinergic 
substance (acetylcholine) is released when the 
parasympathetic fibers (vagus) are stimu- 
lated. The terms cholinergia and adrenergia 


are now in general use, signifying imbalance 
of autonomic nerve activity. Patients who 
ha\ e a tendency to develop asthma, dermatitis, 
vasomotor rhinitis, urticaria, and angioneu- 
rotic edema often demonstrate other features of 
cholinergia, such as excessive sw eating, saliva- 
tion, indigestion of the hyperacid type, spastic 
colon, and dermographism. Adrenergic stim- 
ulants usually produce prompt but tem- 
porary' relief from this group of cholinergic 
symptoms. 

Several French authors (Villaret, Vallery- 
Radot, and others) report investigations 
along these Imes and are of the opinion that the 
allergic states may depend upon an excess of 
acetylcholine or on some disturbance in its 
normal breakdown by the choline esterase. 

In an effort to correlate the viewpoints out- 
lined above, \Yittich ,M has advanced a work- 
ing hypothesis which is diagrammaticallv 
illustrated in Figure 9. It should be pointed 
out that all the physiologic and allergic re- 
sponses which are, for illustrative purposes, 
separately depicted, usually take place in a 
single “shock tissue.” 

Space does not permit more detailed con- 
sideration of these theories. Suffice it to sa y 
that experiments by Went, 1 ^ Code. 1 "* ^ md 
other investigators reveal the inade quacy o f 
the concept that ana phylaxi s TsjtEejesuhola 
simple histamine intoxication. It is more 
likely that, in the course of the anaphylactic 
reaction, several biologically active substances 
of different types (histamine, choline, epineph- 
rine, etc ) are released from the various tissues", 
affecting the chemical regulation of the auto^ 
nomic nenes and of the autonomic effector 
organs. Hence we feel justified in assuming 
that histamine, acetylcholine, and similar 
substances are the result and not the causes of 
^antigen-antibody reactions. 

Doerr is the outstanding champion of the 
physical theory. He assumes that antigens 
and antibodies of high molecular u eight react 
in the cell membrane _and cannot penetrafe 
into the cell; thus, physicochemical changes, 
are brought about _and these act a s irritants to 

wflmw, F W Fbjsrologic and Immunologic Vpectj of 
Allerey. predated at the 1941 Regional Course of the \meri- 
rao College of Allergists 

m V\ ENT. S Third Internal Cons .Microbiol , 19.9, p 765. 

Coer, C F Au Allergy 2 4J7, 1944 
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the cell s According to Bronfenbrenner, the 
union between antibody and antigen ser\es 
to d isturb th e delicate adjustment of the 
jcolloidal conditions existing in the blood, as 
well as at the s urfaces of the tissue cells He 
believes that this results from activation of 
serum tr y psin with subsequent autodigestion 
oTthe serum , and a resultant reaction to the 
trypsin and/or the products of its action 
Widal looks upon anaphylactic shock as 
representing a disturbance of the colloidal 


tigen in the given case, but almost exclusiv elj 
upon the site of the cellular antibody A1 
though it is known that almost every tissue 
of the animal organism is capable of producing 
antibodies, it is also true that certain struc 
tures are to be regarded as being the principal 
shock tissues 

Knowledge of the tissues in which the an 
tigen-antibody reaction takes place in the 
various allergic diseases is not only of theoretic 
interest but also of considerable practical 



balance He and his school see fit to desig- 
nate the changes of the colloid in the blood 
observed during attacks as the “hemoclastic 
crisis,” and those in the tissues as “colloido- 
clasia ” Lumiere, on the contrary, explains 
the nature of anaphylactic phenomena on the 
basis of invisible flocculation occurring in the 
blood stream of allergic individuals as a result 
of the encounter between antigen and serum 
antibody In support of his views, he cites 
the fact that in ulro flocculation follows the 
admixture of the antigen with the serum of 
allergic individuals 

B PRIMARY SH QCKJ3SSIIE 

The precise clinical picture of an allergic 
disease will scarcely ever depend upon the an- 


lmportance Obviously, more satisfactory 
and more reliable results will be obtained 
when tests are made directly on the shock 
organ in question The same will be true, 
of course, with regard to therapy Table 4 
presents a summary of the principal shock 
tissues mvolv ed in the more important allergic 
diseases 

As the senior author 137 has shown, the 
differentiation between an epidermal (or 
epimucous) and a vascular hypersensitiveness 
can be made by means of epinephrine or 
alypm iontophoresis This has been con 
firmed by Widder us The method is as fol 
lows The allergen is applied to skin or 

i* T Uibach E,andWiEDX\w A Arch f Dermal u Syph lafr 
a93 1928 

isittlDDEt VI Dermat Wchncchr IM 13a3 1939 
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mucosa previously made ischemic by the 
iontophoresis of a 1 per cent epinephrine solu- 
tion. This renders the contracted blood 
vessels of the cutis or mucosa incapable of 

T iblf 4 — Clinical Manifestations of Human Allergv 
as Determined by tke Primary Shock T issue 


Clinical Manifestations 


Epidermis 
Blood vessels of a 


Blood \ easels of sub- 
cutw 

Nn«a! epi mucosa* 

Blood v es=ela of nasal 
mucosa 

Bronchial epimucosa 

Blood % essels or mus- 
culature of bronchi 

Gastnc epimucosa 

Intestinal epimucosi 

Smooth muscle of uri- 
nary bladder 

Smooth muscle of gall- 
bladder 

Peripheral blood ves- 
sels 

Cerebral blood \ essels 

Central nervous sys- 
tem 


allergic contact dermatitis 
neurodermatitis, infantile 
dermatitis, urticaria papular 
urticaria prungo 
angioneurotic edema 

allergic rhinopathv ot exog 
enous ongm, hay (ever 
allergic rhmopathv ot endog 
enous origin tahmentarv 
hematogenous) 

allergic asthma of exogenous 
origin, allergic bronchiUs 
allergic asthma ot endogenous 
origin (infectious, ahmen- 
tan , hematogenous etc ) 
vomiting, especially ot c\clic 
type 

diarrhea, mucous colitis 
vesical spasm of endogenous 
ongm 

gallbladder «pasm ot endog 
enous ongm 

periarteritis nodosa, mtntoid 
crises, Schoenletn's and Hen- 
och’s purpura 

allergic migraine, allergic epi 
lepsy 

paroxy smal tachy cardia par 
otysmal profuse sweating 
extreme fall of blood pres- 
sure 

parox\smai h\ drarthro'is 


* The term epimucosi, corceponding t() the term epidennia, 
o tfcetf to designate the superbcial laj ee% ot tke mucous mtro 


participating in the allergic reaction Con- 
sequently, if no objective manifestations or 
subjective symptoms are observed, the case 
is to be considered as one of vascular hyper- 
sensitiveness. On the other hand, if reactions 
appear, they are to be considered as mani- 
festations of epidermal or epimucous allergy. 
As a check, iontophoresis with 20 per cent 
alvpin (a topical anesthetic) is carried out 


until tactile sensation is abolished. If epi- 
dermal application (e.g., of egg white) now 
elicits an urticarial response, the case is one 
of vascular hypersensitiveness; if, however, 
there is no such response, it may be considered 
as an epithelial allergy-. Likewise, if the 
insufflation of pollen on a nasal mucosa simi- 
larly anesthetized w ith alvpin does not result 
in itching or rhfnorrhea within two hours, the 
same conclusion must be drawn. 

Another noteworthy fact is that the portal 
of entry of the allergen need not be identical 
with its principal site of action, generally 
called the shock tissue. For example, when 
the ingestion of acetylsalicy he acid is followed 
within a few hours by an attack of rhinorrhea, 
the portal of entry is the intestinal mucosa, 
while the primary- shock tissue is the nasal 
mucosa. To express this more clearly, we 
recommend adding the qualifiers “primary” 
and “secondary” to the designations “epi- 
dermal,” “vascular,” etc “Primary” is in- 
tended to show that the allergen acts directly 
on the epidermis, the \ essels of the cutis, or 
other tissue. The qualifier “secondary,” on 
the other hand, is intended to designate the 
situation in which the agent first comes into 
contact with the stomach or intestinal mucosa, 
for example, while it reaches the skin, where 
manifestations are elicited, only secondarily 
(eg., cases of neurodermatitis or urticaria 
caused by foods or drugs). It is of major 
therapeutic importance to know, in a given 
case, whether or not the portal of entry- is 
identical with the allergen’s principal site of 
action. Thus, a course of cutaneous hypo- 
sensitization would seem promising in a case 
of neurodermatiti5 (e.g , due to hypersensi- 
tiveness to transepidermal penetration of 
horse dander) in which the blood vessels of 
the cutis represent the portal of entry-. Such 
an attempt at cutaneous hyposensitization 
would be of little avail, however, in a case of 
allergic skin disease with primary- intestinal 
entry of the allergen and only secondary in- 
volvement of the cutaneous blood vessels. 
In such a case, administration of the allergen 
by mouth might very well be useful. Temple- 
ton 159 has recently stressed the significance 
of the portal of entry in pointing out that in 
some patients the same allergen (food, drug, 

u.Tnoirros ,11. J J.OU.U7 «,W5 
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plant substance etc ) may reach the sensitized 
slvin either by direct contact or by way of the 
blood stream after absorption giving rise to 
the same clinical manifestations in either case 

In this connection one more question must 
be considered namely why m a gi\en case 
one organ becomes hypersensitive and another 
organ does not The localization of the allergy 
is dependent upon’’ Various conditions The 
experiments of Roth and Szauter are most 
enlightening They showed that m the aller 
gized animal the localization is dependent 
upon the portal of entry For if the allergen 
is reinjected for example into the carotid 
artery in the direction of the brain cerebral 
symptoms will develop (tonic clonic convul 
sions followed by loss of consciousness), 
while injection into the jugular vein will be 
followed by pulmonary manifestations and 
injection into the portal vein will induce dis 
turbances of liver function It is of course 
much easier to understand why an organ 
becomes hypersensitive when its tissues come 
directly into contact with the allergen — le 
when it also serves as portal of entry (as does 
the nasal mucosa m hay fever the bronchial 
mucosa in asthma etc ) But ev en in these 
instances the matter is not as simple as might 
at first appear 

Let us consider for example the elicitation 
of rhinopathy by a food or of asthma by a 
drug One might of course attach respon 
sibihty to a congenital or acquired predis 
position of the organ involved But the ex 
penmen tal investigations of Klinge as well as 
of Riehm and his school are more illuminat 
ing and more convincing These authors 
began with the so called Auer phenomenon 
(inunction of xy lol elicits no reaction in normal 
animals but severe local shin inflammation 
and necrosis in allergic animals) and they 
succeeded m show ing that all manner of non 
specific irritations can influence the localization 
of the hypersensitiv eness The allergic tissue 
injury can be selectively directed to any 
chosen organ of an allergized animal provided 
thermal mechanical or nonspecific bacterial 
stimuli are employed to produce local cir 
culatory disturbances including hyperemia 
or stasis and are followed by intravenous in 
lections of small quantities of antigen Ac 
cording to these authors a local increase of 
the circulating antigen ensues under such 


circumstances resulting in a reaction with 
the cellular antibodies The same general 
principle has been employed by others to 
localize the allergic response to the brain 
the joints the ey e and other organs 
But all this does not suffice to account for 
the choice of organ in all cases To explain 
it Nathan Masugi and others have set up 
the following theory on the basis of animal 
experimentation There are antibodies that 
are organ specific (1 e directed against a 
particular type of tissue) and these play a 
determining r61e in this regard By employ 
ing serums that contained such antibodies 
or by producing auto antibodies to a giv en 
organ these authors succeeded with repeated 
administration of antigen m localizing the 
tissue injury in a giv en organ 
Despite all these interesting and ingenious 
experiments we must confess that we are still 
totally ignorant as to w hy a v ascutar cutaneous 
allergy will express itself m one case as an 
urticaria in a second case as a neuroderma 
titis and in a third case as a prurigo 

C ALLERGIZVTION 
The term alter gi* ation designates acquisition 
of the capacity to become hypersensitive to 
one or more substances as a result of the activ e 
production or passive administration of spe- 
cific antibodies 

AHergization is thus a well defined sub 
division of sensiti ation By the latter term 
we mean a pathologic increase in the state of 
sensitivity of the various tissues to all manner 
of stimuli whether or not the hypersensitive 
ness is based on an antigen antibody mecha 
nism These two terras are therefore not 
identical and should not be looselv employed 
as sy nony mous as is so often done 

In order to designate dearly the fact that 
m a given case of hypersensitiveness the an 
tigen antibody mechanism either is not demon 
strable by any known method or has been 
lost by reason of nonspecific broadening of the 
basis of reaction the term pathergization 
is recommended 

\\ hen an organism is allergic other agents 
may be capable of eliciting manifestations of 
hypersensitiveness without the intervention 
of specific antibodies This mechanism is 
referred to as helero allergi alion This is 
subdivided into parallergi ation when the new 
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symptoms are different from the original 
ones, and metaVergization when similar clinical 
pictures are elicited in both instances 

Recent investigations have shown that all 
individuals are potentially capable of develop- 
ing allerg}'. The question naturally arises 
as to why, under these conditions, only rela- 
tively few individuals become hypersensitive 
to certain allergens. The answer — according 
to present knowledge — lies in the fact that the 
capacity to become allergic depends upon the 
combination of necessary’ predisposing factors, 
as well as upon the nature of the excitant 
acting as allergen. The significance of the 
predisposing factors, such as heredity, consti- 
tution, endocrine glands, sympathetic nervous 
system, infections, intoxication, gastrointesti- 
nal resorption, hepatic dysfunction, abnormal- 
ities in any of the physical or chemical 
barriers of the skin, meteorologic and geo- 
graphic conditions, and psychosomatic in- 
fluences, will be discussed in a separate 
chapter. The capacity of a substance to 
become a potent antigen depends upon various 
factors, including the nature of the exciting 
substance, the amount and concentration of 
the antigen to which the individual is exposed, 
the duration and mode of the exposure, the 
extent of the exposed surface, and the like. 

The capacity to become allergized is there- 
fore the resultant of exogenous and endogenous 
stimuli (factor of exposure) plus the predis- 
posing factors, particularly the individual 
constitution. Concerning the reciprocal rela- 
tionship between exposure and the various 
predisposing factors, it may be said that the 
greater the influence of the excitant, the less 
important are the factors of predisposition, 
while on the other hand, in cases involving 
only weakly effective agents, it seems likely 
that only constitutionally predisposed in- 
dividuals will become allergized. 

Aliergization may be either actiie or passne 
In cases of active aliergization, the organism 
is directly exposed to the allergen, with the 
result that antibodies are produced The 
term passive aliergization designates the 
transference of hypersensitiveness by means of 
antibody-containing serum from an actively 
allergized animal or human being, either gen- 
erally or to a local skin or mucous membrane 
site. Thus, experimental passive aliergization 


has its clinical analogue in an attack of asthma 
that developed in a patient driving behind 
horses after receiving a blood transfusion from 
a donor who was sensitive to horse serum 
(Ramirez) or in the occurrence of rhinopathy 
in a child following contact with rabbits, after 
the child had received an injection of serum 
from an asthmatic patient allergic to rabbit 
hair (Frugoni). This mechanism is also the 
basis of the methods employed for the local 
passive transfer of hypersensitiveness (Praus- 
nitz-Kuestner, Urbach-Koenigstein reactions). 

It is as yet hardly possible to give a definite 
answer to the question as to whether alier- 
gization affects only a certain tissue or organ, 
or the entire organism. In experimental 
animals, one almost alw ays obtains a positive 
Schultz-Dale test with the excised uterus as 
an indication of general aliergization in guinea 
pigs in which the inhalation of horse serum 
has induced bronchial hypersensitiveness (Un- 
dritz) or when intracutaneous injections of 
simple chemical compounds are followed by 
the appearance of an allergic dermatitis 
(Landstemer) Salen is of the opinion that a 
state of universal aliergization will explain 
w hv some allergens can at different times elicit 
allergic manifestations in different organs and 
tissues of one individual. He also believes 
this to be the explanation of the extraordinary 
variety of allergic symptoms seen in shock — 
a fact that would tend to indicate that numer- 
ous tissues have been allergized. On the 
other hand, numerous clinical observations 
would seem to signify that very frequently 
only a certain type of tissue (e g., the bronchial 
mucosa or only the vascular system of the 
cutis) has been allergized; and this view re- 
ceives even stronger confirmation from the 
fact that, in cases of fixed drug exanthems, 
only a very few and strictly localized skin 
sites react allergically. 

An individual can become allergized at any! 
time of life. Clarke and Leopold, 67 for ex-’ 
ample, reported the case of a seaman who de- 
veloped hay fever only after being pensioned 
at the age of 72 years. The senior author has 
observed 8 men and 3 women who suffered 
their first attacks of asthma between the ages 
of 61 and 70 years On the other hand, it is 
well known that particular allergic diseases 
are associated with certain periods of life — 
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as, for example, strophulus and cyclic v omitmg 
during infancy and early childhood and 
prurigo, migraine, and dermatitis medicamen 
tosa during adult life 
As Black* 256 points out a great many pa 
tients and some physicians try to explain a 
recently de\ eloped allergy on the basis of 
some food which has been new!} added to the 
diet or some new factor in the environment 
More often they are found to be sensitive to 
food or environmental or other factors to 
which thej have been exposed for years In 
other words, it is the patient and not the diet 
or environment which has changed 
The duration of the allergic state varies 
from several weeks to many decades, depend 
mg upon the nature of the allergic disease 
In cases of strophulus, urticaria, and allergic 
diarrhea, strict elimination of the agent re 
sponsible (especially if it is a food) can restore 


latent period is usually between eight and 
eleven days Under certain conditions how 
ever this same process may take months and 
even years 

The optimal allergizmg dose of the prepan 
tor} allergen v aries according to the nature of 
the substance the species of the animal and 
the manner of administration (Table 5 will 
serve to demonstrate this) In principle it 
may be said that moderate amounts of antigen 
are more effective in sensitizing for laboratory 
experimentation than extremel} small or 
ver} large quantities For example guinea 
pigs that have been allergized with 1 cc of 
horse serum are subsequent!} more hyper 
sensitive than guinea pigs that have received 
0 1 cc Zinsser believes that the relative 
meflectiv eness of amounts that are too large 
may be due to a persistence of the antigen in 
the circulation after antibodies have begun 


Table 5 —Optimal Doses oj Allergens Jot AUergtzwg Guinea Pigs 


Antigen 

Subcutaneous Preparatory Dose 
(Cc) 

Number of Allere i ng 

In ect ons 

Opt mum Latent 
Period alte Last 
Previous Injection 

Intravenous Shoe* Do9e 
(Cc 

Horse serum 
Egg white 
Pollens 

0 01-0 2) 

0 001-0 1 

1 0 (3% pollen extract 
in traperi tonea 11) ) 

1 

l 

3 at intervals of 7 da> s 

2-3 n eeks 

3 weeks 

3 weeks 

0 10-0 50 

0 01 0 10 

0 5 (10% pollen ex 
tract) 


the patient's tolerance of the allergen within 
two to three weeks In hay fever, asthma, 
and dermatitis, however, conditions are quite 
different here the hypersensitiveness gen 
erally persists throughout life We might 
mention the case, seen by us, of a hay fever 
patient who spent twenty years in the tropics 
and suffered no symptoms during nil this 
tune, in the summer after his return home, 
however, he presented his former manifesta 
tions of hay fever Similar observations have 
been made in cases of asthma induced b> horse, 
dog, or cat danders Such patients may be 
entirely free from symptoms for years and yet 
react severely on a renewed exposure to the 
given animal , 

The time required for allergization that 
is to say, the period elapsing between the first 
exposure to the allergen and the first manifesta- 
t,on of an alteration m reactivity— depends 
upon numerous factors In serum srckness 
and in all biologically similar disease, the 


to form As a consequence, there may be a 
certain degree of protracted h> posensitvzation 
Furthermore, when the allergen is reinjected 
several days before allergization has taken 
place, the onset of the latter is deferred 

Several experiments may be mentioned 
here to illustrate how almost inconceivably 
minute doses may produce allergization 
Wells 160 for example was able to achieve 
hypersensitiveness in a guinea pig by means of 
a single dose of 1/20 000 000 Gm of crystal 
lized egg albumin Doerr and Berger pro 
duced it with 0 0000004 Gm of horse serum 
euglobulin Schwitzer 161 found that sensitiza 
tion to dimtrochlorobenzene in the guinea 
pig by the mtracutaneous route requires 
between 2 5 and 1 gamma of this chemical 
Such values are reminiscent of those found m 
vitamin, enzyme, and endocrine processes 
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They may be compared with the growth- 
promoting effect of biotin on yeast when 
present in a concentration of only 1 part in 
400 billion, with the dilating effect of epineph- 
rine on the pupil of the frog eye in a concentra- 
tion of 1 in 20 million, and with the effect of 
thyroxin on the metamorphosis of the tadpole 
in a dilution of 1 to 5 billion. 

Not only is it possible to induce allergiza- 
tion by proteins, as was formerly claimed, but 
the fact has now been established that carbo- 
hvdrates, lipoids, and even inorganic chem- 
icals can sen e as antigens — or more accurately, 
as partial antigens or haptens. 

A most important consequence of Land- 
steiner’s 162 hapten theory is that it enables us 
to understand how externally applied drugs 
and chemicals, or internally administered 
drugs, can become aJlergizmg agents. For, 
when the application or contact with these 
substances occasions a slight local damage, 
sufficient to liberate some tissue protein, 
this protein assumes the character of an aux- 
iliary antigen and can thus conjugate w ith the 
hapten — “drug,” “chemical,” etc — forming 
a complete antigen. This mechanism may be 
clarified by the following case 183 of allergization 
of the buccal mucosa and skin to drugs taken 
during the course of a gangrenous herpes 
zoster. 

\ woman aged 52 presented hemes roster associated 
with deep ulceration and a temperature of 103 8 F 
Small do=es of aceH halin, lie acid and amidopvnne 
we/e adminisle/ed at this time The patient had 
former!} tolerated these drugs After sir dajs, she 
presented diffuse dark b!m«h-vioIet areas ol inflamma- 
tion on the mucous membrane ot the cheeks, gums, and 
bps, together with \esiculation Two davs later, the 
trunk and extremities showed a widespread reddish- 
violet eruption After these manifestations had 
subsided, skin tests were made with acet\ balicv he acid 
and amidop>nne, with negative lesults However, 
subsequent administration bv mouth of 0 5 Cm of 
acetv Isalicv he acid and two davs later of 0 1 Gm of 
am'dopj nne brought on a decided exacerbation of the 
mucous membrane and skin lesions, as well as a severe 
attack of pruritus. There were no signs of agronulo- 

This allergization of the organism is probably 
attributable to a Unking of the two drugs w ith 
body protein altered as a result of the ulcerated 

,B Livrsnr<ti, K Tfce ^p«iheity of S<rok>rKil Reirtwa, 
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herpes and the high fever, thus forming a con- 
jugate antigen. In order to express clearly 
the mechanism of this type of aUergization, 
it should be referred to as haptenization. 

Another mechanism of aUergization might 
perhaps be found in the so-called auto-allergy 
zation. Together with Whitfield 181 and Bar 
ber, l8 ° we employ this term to designate mani- 
festations of hypersensitiveness produced by 
substances of the body itself that ha\ e become 
foreign to the body. This subject will be 
discussed in some detail in the section on en- 
dogenous allergens (p. 118). Here we shall 
merely say that the concept involves the 
body’s own protem, which has undergone 
alteration of its chemical structure as the 
result of some profound damage— e.g , meta- 
bolic abnormalities, incomplete protein diges- 
tion due to gastro-intestmal disease, functional 
endocrine disturbances, or some local trauma, 
scalding, or excessive exposure to sunlight. 
Such auto-allergization also seems to be the 
basic cause of the so-called auto-anaph} lactic 
diseases of the eye and of the physical allergies 
that the French (Widal, Joltrain) significantly 
call aitlocoUoidoclasie. 

Closely related to the mechanism ol auto- 
allergization, but different from it m the na- 
ture ol the antigens involved, are two other 
forms of endogenous allergy, viz., the endog- 
enous bacterial and parasitic allergies This 
entire problem will be considered in detail 
later (p. 136). 

AUergization mav take place from without 
or from within the organism Likewise, the 
agent eliciting the allergic manifestations may 
reach the body by either route. Thus, four 
possibilities maj be encountered, as illustrated 
in Table 6. In recent years it has often been 
observed that skin areas may be sensitized 
b} the application of a sulfonamide ointment 
and a dermatitis follow the oral administra- 
tion of the same sulfonamide at a later date. 
The following case (Gottlieb 156 ) illustrates 
epidermal allergization and intramuscular elici- 
tation by penicillin: 

A doctor, m opening penicillin ampules, inadvert- 
ent!} but repeated!} got Some of the drug on his fingers 
As a result he acquired a mild er\ themato- papular 
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dermatitis of portions of the second and third fingers of 
each hand This subsided prompt)} alien be dis 
continued contact w ith the drug About eleven months 
Jater he wa® given pemc Dm intramuscular)} for the 
treatment of an infection and shortl} after the second 
dose (about four hours after the initial injection) had 
an a-'ute vesicular neatl} bullous flare of the previ 
ousl} involved areas The next da} generalised 
urticaria and angioneurotic edema of the e> ehds ap 
peared All lesions cleared promptly after treatment 
was discontinued 

Templeton 159 has recently re-emphasized 
the simultaneous existence of epidermal and 
dermal sensitization in the same patient He 
points out that, although this problem is 


Table 6 — Routes of AH/rgi-ahon uni of Elicitation of 
Allergic Phenomena 



Allergization 

Brought About 

Clinical Manifestation 
Brought About 

1 

r rom without 

from without 


b} sulfadiazine omt 

b} repetition of sulfa 


ment 

diazme ointment 

2 

rrom without 

from within 


b> sulfadiazine oint 

b> orall} administered 


ment 

sulfadiazine 


rrom within 

from within 

3 | 

by orall} admims 1 

bj repetition of oral)} 


tered sulfadiazine 

administered sulfa 
diazme 

4 i 

rrom ■L.ithtn 

from Uitkout 


b} orall} admims 

b> sulfadiazine oint 


tered sulfadiazine 

ment 


particularly important with respect to drugs, 
such combined allergization may also result 
ittiTTi •jJratiVs fcia ibiza, ten. *ir. 

primrose), foods, and endogenous substances 
Cooke®* has concluded that in chronic derma 
titis, it is immaterial both immunologically 
and clinically, whether the allergen reaches the 
skin from without, by contact, or from within 
(after absorption of inhaled, ingested, or m 
jected substances, or of bacterial products 
from foci of infection) 

In considering the various routes by which 
allergization can be effected, attention must 
be directed, first and foremost, to the skin 
and to the mucosa of various organs (con 
junctiva, nose, bronchi, gastrointestinal tract, 
gall-bladder, vagina, etc ), as well as to the 


placenta Here we wish to stress once again 
that the tissue through which the allergen 
enters the organism may, at this time, become 
allergized, though not necessarily Let us 
consider two examples (1) The portal of 
entry of the allergen is the intestinal mucous 
membrane, and the result is mucous colitis 
(2) The portal of entry is again the intestinal 
mucous membrane, but the result is asthma 
or urticaria Whether or not the shock tissue 
w ill be the same as the portal of entry probably 
depends in a given case upon various con 
ditions, including predisposing factors, nature 
and quantity of the antigen, duration of the 
exposure, and extent of the exposed surface 
For obvious reasons the skin has been 
utilized for experimental allergization far 
more than other tissues, not only in the m 
vestigation of cutaneous allergies but also 
in the elucidation of many general basic prob- 
lems Allergization of the human skm may 
take place in the epidermis and/or in the cutis, 
and can be caused by nonprotem as well as by 
protein substances We shall first consider 
epidermal allergization, and point out that 
foreign protein may be effective by the epi- 
dermal route Thus, Hartoch and his asso- 
ciates report that inunction of horse serum 
brought on a state of specific allergization 
that was at first local and then became gener- 
alized Nestler, as well as C Low, demon- 
strated that a dermatitis could be elicited in 
normal individuals by rubbing the intact skm 
with primrose leaves The allergization is 
not restricted to the treated site, but extends 
to the entire skin surface 

Bloch’s 157 exhaustive experimental investi 
gations of the possibility of producing obbga 
tory allergization by means of nonprotem 
substances opened up a new era of intensive 
work along these lines As a result of these 
studies, we now possess a reasonably clear 
understanding of the mechanism of those types 
of “eczema” that are now called contact 
dermatitis ” 

Thus, Landstemer, 59 Wedroff and Dolgoff, 158 
Sulzberger and Baer, 159 Haxthausen, 170 and 
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others succeeded in allergizing the human shin 
to simple chemical compounds (e.g., mtro- 
chloric benzenes), and other authors achieved 
ailergization to neoarsphenamine, ursol, ortho- 
form, phenyihydrazine, iodoform, urushiol, 
arnica, etc. AI1 this seems to correspond w ith 
the clinical observations of Walthard 171 that 
from 40 to 100 per cent of workers in the Sw iss 
nickel industry developed nickel dermatitis 
after an incubation period of from fourteen 
to twenty-one days, and of Dore, Thomas, and 
Green 115 that 50 per cent of those employed in 
a British plant manufacturing morphine ac- 
quired a persisting sensitivity to the products 
handled. These suggest a true ailergization. 

Aside from these methods of active ailergiza- 
tion, it is also possible to allergize the human 
epidermis passively . This is accomplished 
by means of antibody-containing blister fluid 
(Urbach-Koenigstein technic, p. 150). The 
senior author 171 demonstrated this in the fol- 
lowing experiment. The skin site of a normal 
subject was prepared by an intracutaneous 
injection of blister fluid from a patient allergic 
to primrose. The next day a primrose leaf, 
cut in the shape of a triangle, was placed on 
this site. Twenty-four hours later, a definite 
eczematous skin reaction was observed on the 
site (Fig. 40). 

The animal epidermis likewise can be ren- 
dered hypersensitive to a great variety of 
protein and nonprotem substances. Pierret 
and Gemez, 171 for example, reported epidermal 
ailergization by means of serum dressings 
Bloch 147 succeeded in allergizing guinea pigs 
with eczema toid response by inunction with 
primin (crystallized primrose extract). Sim- 
ilar results have been achieved with poison 
ivy (Simon et aL; Ginsberg, Becker, and 
Becker); with Rhus vernicifera (Kobayashi); 
with primrose extracts and ragweed pollen 
(Brunsting and Bailey); with 10 per cent 
paraphenylenediamine (R. L. Majer); with 5 
per cent ammonium or potassium persulfate 
(Urbach; Zitzke); with nickel sulfate (Walth-* 
ard; Stewart and Cormia); with phenyihy- 
drazine (W. Jadassohn); with quinine (Land- 
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Steiner and Chase). Straus 175 allergized 
rhesus monkeys to poison ivy by means of the 
patch test technic. 

In addition to epidermal ailergization, there 
is also another, somewhat less important type 
of skin ailergization, \iz., the cutaneous or 
intracutaneous form. For an allergen may 
gam admission through a break in the skin 
caused by chafing, tiny lacerations, alkalies, 
fat solvents, etc. It may also be the sequel 
of intracutaneous injections, as observed 
both in inadvertent clinical occurrences and 
in experimental investigations. Moreover, 
Doivdeswell 178 achieved generalized cutaneous 
ailergization by the application of various 
pollen extracts or antigas-gangrene serum to 
denuded skin sites (produced by the applica- 
tion of phenol) in ten non-allergic subjects. 
Here, too, first a local and then a generalized 
state of ailergization is produced by antigens 
of protein and nonprotein nature, in the latter 
case with the aid of auxiliary (carrier) sub- 
stances. 

Particularly efficient for the purpose of aller- 
gizing the skm is the so-called “depot method” 
of Lehner and Rajka, 177 in which the injections 
are repeatedly made into precisely the same 
skin site. By this means one can even aller- 
gize the skin to such haptens as tuberculin or 
trichophytin, the damaged skin protein acting 
as the carrier. 

The fact that the ailergization in all these 
cases is based on an antigen-antibody reaction 
is proved by the spontaneous flare of the sensi- 
tized skin sites after the expiration of the in- 
cubation period (usually nine to eleven days), 
by the reaction of the allergized sites upon 
renewed injection of the antigen, and by the 
appearance of a universal urticarial or morbil- 
liform erythema following intracardiac ad- 
ministration of the antigen in animals (Frei; 
Bloch and Steiner-Wourlisch). 

The length of the incubation period required 
for ailergization of the skin vanes according to 
the allergen employed, the manner of ad- 
ministration (epidermal, intracutaneous), the 
species of animals, and similar factors. Usu- 
ally the state of ailergization becomes manifest 
after the second or third application or injec- 

n Stews, H W J Immunol 32 211,1937 
><Do<nes«Tii,R M Eiit Vlnaa M J 21 11, IW 
oitzSTi, E , *nd K-tjet. E- AlkrgKtrscheuiunsea <f< r Hint. 

Hill*. Mu hold, 1927. 



46 


Allergv 


tion of the allergen— ie, after from ten to 
fifteen days 

Finally, as to the mechanism by which an 
initially localized skin allergization becomes 
generalized, there are three possibilities (1) 
the allergen is carried by way of the blood and 
lymph so that all the cells become actively 
hypersensitive, (2) the allergen remains local 
but antibodies are transported from the site 
of formation by hematogenous and lymphog 
enous spread, (3) active allergization extends 
m the skin from one epithelial cell to another 
by way of the intercellular bridges in the stra 
turn spmosum 

There appears to be little agreement among 
the authors who have studied the subject 
Schreus Straus and Coca and Haxthausen 
all more or less favor the theory that the 
spread of allergization occurs by the epidermal 
route On the other hand the experimental 
investigations of Simon, 178 and of Landsteiner 
and Chase, 1 9 have decisively demonstrated 
that the extension is dependent upon the free 
circulation of the lymph When this circula 
tion is prevented transportation of the causa 
live material becomes impossible, with the 
result that the allergization cannot become 
generalized This difference of opinion is ex 
plained by the failure of the first group of in 
vestigators to interrupt the circulation m the 
deep lymphatics Therefore the continuity 
of the deep lymph channels of the skin is a 
prerequisite for the spread of cutaneous aller 
gization 

The mucous membranes, like the skin are 
susceptible of allergization either actively or 
passively to substances both of protein and 
nonprotein nature Anatomic differences 
might well explain the fact that the mucosae 
of the nose, bronchi, and gastro intestinal 
tract much more frequently present allergic 
manifestations than do the mucosae of the 
mouth, vagina, and urethra 

Riehm 180 reported allergization by way of 
the conjundna 

Simon and Rackemann 181 succeeded in aller 
gizing a human being via the nose with guinea 
pig serum, applied locally for about thirty 
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minutes and repeated three to six times at 
intervals of from three to fourteen days 
After a short time allergic symptoms began 
to manifest themselv es in the form of a serous 
discharge sneezing and a stopped up’ 
feeling in the nose The fact that the aller 
gization was generalized was proved by posi 
tive mtracutaneous tests with this serum 
Pelragnani 182 reported similar results by means 
of nasal instillation of diluted foreign serum 
m guinea pigs L Inch 39 allergized guinea pigs 
by insufflation of dry ragw eed pollen into the 
nostrils, this was followed by local reactions 
resembling hay fever Sherman and his 
associates 183 achieved passive sensitization 
of the nasal mucosa by intramucosal injections 
of antibody containing serum 

In contrast with the paucity of experimental 
work on the conjunctiva and nasal mucosa 
there is a rather extensive literature dealing 
with allergization of the bronchial mucosa 
\\ e have discussed this question m some detail 
elsewhere (p 46) 

Bircher as well as Helmke succeeded in 
allergtzing the mucosa of the mouth to prim 
rose 

Let us now consider conditions in the various 
other portions of the g astro intestinal tract 
It should be stressed that although any food 
or drug may act as an antigen, in general this 
takes place relatively infrequently Aller 
gization — as will be shown in detail elsewhere 
— therefore depends on certain quantitative 
and qualitative factors as regards both the 
administered substance and the resorptive 
capacity of the mucous membrane 

\\ e now know that the gastro intestinal 
tract especially in young children is permeable 
to food proteins m their unaltered state even 
if ingested in small amounts This can readily 
be demonstrated by serologic methods More 
ov er, W alzer 183 demonstrated by passive trans- 
fer that nutritional proteins are absorbed and 
appear in the blood of normal nonallergic 
’individuals Ratner and Giuehl 185 are of the 
opinion that such normal absorption of nutn 
tional protein may serve a useful purpose in 
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maintaining a state of constant immunization 
against protein ordinarily ingested. 

The long-debated question as to whether 
allergenic absorption takes place from the 
stomach was answ ered hy the experiments of 
Straus, Harten, Graj', and Livingston. After 
both ends of the stomach and esophagus had 
been cut and clamped, and a few cubic centi- 
meters of cottonseed emulsion introduced, 
absorption of the allergen was demonstrable 
in from two to eleven mmutes. 

Not only proteins but also such nonprotein 
substances as drugs are capable of inducing 
allergization by means of enteral resorption. 
As an example, we might cite nirvanol: after 
ingesting this substance for a sufficient length 
of time, the majority of individuals will re- 
spond with allergic manifestations resembling 
those of serum sickness 

It is relatively easy to achieve experimental 
allergization of the gastro-intestinal tract by 
way of the mouth. It often ensues (1) when 
the antigen consists of an infrequently eaten 
proteinogenous food, or (2) when the antigen 
is administered in great quantity, or (3) when 
resorption is facilitated by organic or func- 
tional disorders of the mucous membrane that 
increase the permeability. It has often been 
observed that guinea pigs can readily be alier- 
gized by oral administration of substances 
that are unusual for them — e.g., horse serum 
(Rosenau and Anderson; Aunchio; Hettwer 
and Friz), raw horse meat (Rosenau and 
Anderson), milk (V. Vaughan), egg (Laroche, 
Richet, and Saint-Girons), ascaris and taenia 
extracts (Morenas). Ratner and Gruehl 1 ^ 
found that both mature and young animals 
could be allergized and shocked hy means of 
oral administration of protein foods in large 
quantities. 

Gutzeit 1 '* demonstrated the significance of 
inflammation of the intestinal mucosa by the 
following experiment. An individual with a 
normal gastro-intestinal tract had a skin site 
passi\ ely allergized with serum from a patient 
allergic to fish (Prausnitz-Kuestner technic). 
He was then given 50 cc. of a fish extract by 
means of a stomach tube. There was no sub- 
sequent skin reaction. How ever, under simi- 
lar conditions, an individual suffering from 
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gastro-enteritis reacted with severe erythema 
and a wheal at the prepared site. Moreover, 
when the norma! individual was given four 
times the above named quantity of allergen 
by way of the stomach, he also had a positive 
skin reaction. We are, therefore, entitled 
to assume that the gastro-intestinal walls — 
in normal as well as in diseased human beings — 
are permeable to unaltered protem, but that 
there is a considerable difference in the degree 
of protein resorption, inasmuch as relatively 
small quantities of protem are resorbed only 
by the diseased gastro-intestmal mucosa, 
while greater quantities of protem will allow 
resorption even by the normal mucous mem- 
brane. 

In animal experiments, it is possible to 
achieve speedier allergization by irritating the 
gastro-intestinal tract — as, for example, by 
means of alcohol (Hajos). Furthermore, the 
degree of resorption can be greatly increased 
by removing the protective layers of mucus 
covering the mucous lining. Arloing and his 
associates 1 * 7 used ox gall for this purpose. 
They reported that they were thus able to 
allergize guinea pigs to antipyrine, quinine, 
and olive oil. 

As Table 7 show s, the addition of the saponin 
glycyrrhiza will increase the allergizing prop- 
erties of an antigen many fold, because of 
enhanced resorption resulting from its action 
in dissolving the mucus. By this means, 
Urbach and Kitamura iss w ere able to allergize 
animals e\ en to type-specific propeptans 

Oral allergization may also take place by 
way of mother’s milk Donnally 1 * 9 demon- 
strated conclusn ely that antigens ingested 
by the mother could pass into the milk in an 
unaltered state Brunner and Baron 190 con- 
firmed these findings, using cottonseed pro- 
tein. They did this w ith milk specimens 
obtained two and a half to twent\~four hours 
after the mother had ingested cottonseed. 
Cases illustrating this mechanism have been 
described by O’Keefe and Scott, Shannon, 
Balyeat, Ratner, and others If egg, cotton- 
seed, and other food proteins appear in the 
mother’s milk, we must assume that, with the 
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start of breast feeding, infants are immediately 
exposed to all the antigens consumed by the 
mother Hence, it is not unreasonable to 
believe that in certain infants allergization 
may start at birth or within a day or two 
thereafter Kw it and Hatcher 191 proved that 
various drugs behaved m a similar manner 
Bromides are transmitted through human 
breast milk in quantities sufficient to be readily 
demonstrable chemically and to produce con 
stitutional effects on nurslings, including a 
slight skin rash m one case (Tyson, Shrader, 
and Perlman 19 '’) Nicotine is similarly found 
m the milk of cigaret smoking mothers, al 
though the nurslings were apparently unaf 
fected presumably due to an acquired toler- 
ance to the drug (Perlman, Dannenberg, and 
Sokoloff 193 ) 


considerable quantities of egg white or horse 
serum were injected into a pregnant rabbit 
traces of these allergens could be detected by 
precipitin reactions in the fetal blood These 
findings have been confirmed by Holford m 
Rosenau and Anderson, Otto, Doerr and 
Seidenberg, and especially Ratner and his 
associates have demonstrated that if a preg 
nant guinea pig is given large doses of horse 
serum or egg white several weeks before labor, 
the offspring will be passively sensitized to 
the protein by the mother’s antibodies The 
placental transmission of antibodies was dem 
onstrated by Sherman, Hampton, and 
Cooke 1 ” Ratner and his associates'" also 
demonstrated that when the mother vvasaller 
gijed just prior to delner>, the offspring 
would become actively allergized The aller 


Table 7 — Eject of Addition of Saponin on Degree of Enteral Allergi ahon of Guinea Pigs 


Enteral AUergraation 

1 

| Interval 

Concentration of 
Allergen (d lut on of 
egg white necessary 
for elicitation of 
anaphylactic shock 

Cl meal Manifestations 

Egg t\ hite alone (0 1 Cm by mouth 
daiK for 7 dajsl 

2 weeks after last 
previous mges 

1 10 000 

1 100 000 1 
1 10 000 000 

fatal anaphylactic shock 
slight pruritus 
no s) mptoms 

Egg white + 0 1 Gm of gljcjrrhiza 
each dat 

1 100 000 

1 10 000 000 

fatal shock 
fatal shock 


Passive transfer of circulating antibodies 
from mother to young by the mammary route 
was first demonstrated by Ehrlich in 1892 
Temporary immunity to virus diseases in 
nursling rabbits and mice can be effected by 
this means (Rosahn and Hu, 194 Berry and 
Slavin' 95 ) 

As regards the question of transplacental 
allergization, the majority of investigators 
now agree that it is possible to achieve it 
experimentally, both actively and passively 
Transmission of foreign protein as such 
through the placenta was first demonstrated 
by Ascoh (1902) He found that when 
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gic state can be transferred to the second 
generation (Lehner and Rajka/ 99 Cohen and 
Woodruff 00 ) By means of Schick tests 

and determination of antitoxin titers, Liebhng 
and Schmitz Ml showed that active diphtheria 
immunization of pregnant women resulted 
in increased antitoxin titers of their offspring 
for the first year of life 
According to Ratner, 191 the placenta in 
human beings and in rodents has only one 
connective tissue layer separating the mater 
nal and the fetal blood, and this layer is 
permeable to antibodies and proteins Nathan 
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Larrier’s 2 ® 2 report is especially interesting. 
He found that by means of certain substances 
— such as relatively small oral doses of sodium 
oleate, sodium ricinoleate, or bile salts — it was 
possible, without causing any damage, to 
make the placenta permeable to antigens. 
This finding is of particular practical sig- 
nificance, for pregnant women may, by tak- 
ing certain laxatives or drugs, bnng about 
allergization of the fetus. 

Ratner is of the opinion, shared by the 
authors, that active mtra-uterme allergization 
in human beings is a common occurrence, 
while passive sensitization takes place less 
frequently In the former instance, the an- 
tigen, consumed by the mother in excessive 
quantities, is assumed to penetrate the pla- 
centa and to allergize the offspring. This, 
according to Ratner, occurred in those pa- 
tients with infantile dermatitis, asthma, or 
vomiting in whom the first ingestion of certain 
foods produces the symptoms and who show 
positive skin reactions to the food. In the 
instances of passive placental allergization, 
the child becomes sensitized by the passage 
of the mother's antibodies through this organ. 
Walzer 203 does not support these views. He 
points out that no one has proved in man that 
antigenic stimulation has taken place in utero 
and not by way of the mother’s milk Tuft 112 
doubts the occurrence of passive allergization 
of the human fetus by maternal antibodies, 
and considers active intra-uterine allergization 
a more likely possibility. 

The writers are of the opinion that — in a 
given case— it is often very' difficult to decide 
whether the infant’s allergization has taken 
place by way of the placenta or of the mother’s 
milk. As an example, we might cite a case 
reported by Lyon. After nursing twenty- 
one days, an infant developed urticarial 
swellings over the entire body. Tests showed 
that the infant was hypersensitive only to its 
mother’s milk. The mother was a poor 
mountain peasant whose diet for years had 
consisted chiefly of dried white beans. The 
infant’s skin manifestations disappeared just 
as soon as the mother eliminated the white 
beans from her diet and reappeared when the 
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mother again ate this food. Granted that 
present immunologic methods do not justify 
a definite decision, we are rather inclined to 
assume a transplacental allergization in those 
cases in w hich the mother, during pregnancy, 
over-indulged in such foods as chocolate, eggs, 
milk, or w hite beans, and in w hich elimination 
of these foods from the mother’s diet is fol- 
lowed by the disappearance of the infant’s 
allergic symptoms. 



Fic 10 Placental \llergiz\tio\ 

Bromide hvpereensitneness (hromoderma tuberosum) 
in 9 -\\ eek otd infant 

(Courtesi Dr A Krvnski) 

A definite case of intra-uterine allergization 
was reported by Krynski - ot A 9-week-old 
infant was given calcium bromide Several 
days later, the child’s face and head presented 
pea-sized nodules of bright-red color, with an 
uneven surface— in short, a typical bromo- 
derma (Fig. 10) The mother, it was then 
learned, had taken considerable quantities of 
a medicine containing bromide — but only 
during the fourth month of pregnancy. 

Absorption of allergens from the uterine 
ceni v was shown to be a normal phenomenon 
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by Rosenzweig and Walzer,* 05 reactions ap- 
pearing m passively sensitized skin sites within 
from nine to twenty five minutes Absorp 
tion from the \agma occurred in about one- 
third of the tests, requiring from forty minutes 
to two hours 

Finally, the possibility of active allergization 
by way of the rectum should not be overlooked 
in view of the widespread use of rectal sup- 
positories (Hajos) It should also be noted 
that M Walzer and his associates have dem- 
onstrated passive allergization by depositing 
the antibodies in the rectal mucosa 

In conclusion, we may mention briefly the 
attempts to inhibit the process of allergization 
In this connection, Haxthausen 170 reported 
that freezing with solid carbon dioxide at the 
site of application of the allergizing agent in 
hibited allergization in about 80 per cent of 
the instances in which it was tried Of 
greater practical significance is Sulzberger’s” 6 
report that skin allergization from an ultra 
cutaneous injection of neoarsphenamine can 
be prevented if an intravenous injection is 
given twenty four hours later Ilyposensi 
tization, however, could not be achieved by 
such an injection when given after the hyper- 
sensitrv eness had already developed For a 
discussion of various attempts at influencing 
sensitization by the administration of vita- 
mins, the reader is referred to page 68 Other 
factors affecting allergization are considered m 
the next chapter and in the section on e-cperi 
mental anaphylaxis m chapter VI 

D ALLERGIC EQUILIBRIUM 

It is not infrequently observed — especially 
yti bfti is<& 'ivi% that c.afisaAwt 

ingestant will on one occasion elicit allergic 
manifestations but at another time fail to do 
so To indicate this situation, Vaughan has 
suggested the term “allergic equilibrium ” 
He assumes that these patients are temporarily 
in better balance as regards their reactive 
capacity. 

There can be no doubt that “allergic toler- 
ance” varies from time to time depending on 
conditions within the individual, and depend- 
ing also on contributory and precipitating 
factors that may raise or lower the threshold of 
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tolerance These factors involve — as shown 
by the examples in the succeeding chapter— the 
endocrine glands, the autonomic nervous sys 
tern, gastro intestinal resorption, infections, 
and meteorologic or psychosomatic influences 
Furthermore, there are other possible ex 
planations of this apparent variability in the 
patient's capacity to react— for example, the 
fact that two or more allergens acting together 
will disturb the patient, whereas either one 
alone, even in large doses, may have no effect 
This would seem to indicate that the interre 
lationship between these two agents forms a 
combination to which the patient is allergic 
The following case will illustrate this A 
trained nurse reacted to ingestion of omelettes 
with urticaria, but was able to tolerate raw or 
cooked eggs, milk, and flour when each of 
these ingredients was taken separately Adels- 
berger and Munter reported two cases of 
migraine, in one of which attacks occurred 
only after eggs and tomatoes were eaten to- 
gether, in the other, reactions were regularly 
seen to follow the ingestion of mayonnaise, 
but not of eggs or oil separately An interest- 
ing combination involving one food and one 
drug (fish and codeine) was observed by 
Fechner Other concatenations of circum- 
stances may be necessary In a young 
woman observed by the junior author, 0 3 or 
0 6 Gm (5 or 10 grains) of acetylsalicyhc acid 
taken after a drink or two of alcohol would 
produce urticaria and angioneurotic edema— 
but only provided the patient was in the midst 
of a menstrual period The absence of any 
one or two of these factors was sufficient to 
prevent the reaction 

Although the allergic state represents a 
qualitatively altered reaction capacity, in 
many cases a roughly quantitative relation 
ship can be discerned In brief, the actual 
allergenic exposure must exceed the patient’s 
threshold at the moment Critical evalua- 
tion of this point in many cases of hay fever, 
asthma, poison ivy dermatitis, and other 
diseases will often explain away apparent 
fluctuations m the allergic equilibrium In 
food allergy, particularly, quasi cumulate e 
effects are not infrequently seen Thus, the 
ingestion of the allergenic food once or twice 
may be harmless, but repeated daily consump- 
tion for a few days may result in an explosive 
reaction with clinical manifestations The 
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patient may then enter a refractory state for 
a while, even if the responsible foods are still 
taken. 

Rinkel 107 has gone so far as to divide food 
allerg}’ into a fixed type, which shows no 
variation in the sensitization, and a cyclic 
type with intermittent sensitization, tending 
to vary depending on exposure to the allergenic 
food. In the latter, during a period of elimina- 
tion of the food, there w ill be successive stages 
of hyperacute sensitization, active average 
degree of sensitization, latency, and tolerance. 
If the food is now re-admitted to the diet, the 
period of tolerance persists for a while, fol- 
lowed by latency, active average sensitization, 
and finally masked sensitization. The cycle 
may be repeated indefinitely. 

Other instances have been explained by the 
fact that specific hypersensitiveness is a reac- 
tion to secondary— and not to primary — 
allergens. In other words, the patient is not 
hypersensitive to a food or drug per se, but to 
products of intermediate digestion or altered 

• R INTEL. H J Ana Allergy 2. 115, 1W4. 


metabolism that are formed, for example, as 
the result of a coincidental constipation or 
colitis. 

Still other cases seem to depend on the fact 
that the given mgestant is in itself merely a 
partial antigen (hapten) that becomes a com- 
plete antigen only after conjugation with body 
protein altered as a result of infections, burns, 
gastro-intestmal disorders, etc (p. 116). 
Therefore, in the absence of such conditions, 
the food or drug cannot produce allergic 
symptoms. Koemgsf eld’s* 0 * observation on 
himself may sene as an illustration: he 
suffered from asthmatic attacks due to amido- 
pyrine only when he coincidentally had 
gnppe with high feier 

Regardless of w hich of the above possibilities 
applies m a given case, or even if no plausible 
explanation can be found, the fact remains 
that considerable xanations in the degree of 
allergic reactivity are frequently seen m 
human allergies. 

*» KotvicsrxLD, B Ztjc&c. f Kim. Xftd. 102 129, 1926. 



Chapter IV 

PREDISPOSING AND CONTRIBUTORY FACTORS IN ALLERGY 


T he initi \tio\ of allergic disease de 
pends on two fundamental factors (1) 
the auxiliary conditions that predispose the 
organism to allergization and that may there 
fore be considered as paving the way for the 
allergy (2) the exciting allergens which actu 
ally elicit the allergic reaction As we have 
stated elsewhere, the element of exposure alone 
— i e , exposure to massive quantities of al 
lergen — can under appropriate conditions suf 
lice to bring on an allergic state without the 
mediation of any predisposing factors Hon 
ev er this is a relatively rare occurrence in man 
Sometimes the auxiliary conditions are not 
so much predisposing as contributory Tor 
example, an upper respiratory infection may 
initiate an allergic asthma due to dust, here 
the infection is dearly predisposing Con- 
trariwise, when a primary dust asthma already 
exists and is aggravated during a respiratory 
infection, the latter is a contributory factor 
The present trend to search only for the ex 
citing allergen without regard to the basic 
importance of the ancillary influences may be 
the reason why allergic therapy is often so 
unsatisfactory For example, the elimination 
of certain foods will produce a temporaiy free 
dom from symptoms, the physician will then 
be surprised and disappointed when he ob 
serves that administration of a drug causes a 
recurrence of the same or a different clinical 
type of allergy If, m addition to removal of 
the exciting allergen the underlying pre 
disposing factor, such as a chronic gastro 
enteritis, an endocrine dysfunction, or even a 
psychic strain, is corrected, we can olten 
achieve lasting freedom from the allergic 
disease It is therefore of the greatest 1 m 
portance that equal attention be accorded in 
search and treatment to both eliciting causes 
and auxiliary conditions Of course identi 
fication of the predisposing factor or factors in 
a given case of allergy may be even more 
difficult than discovery of the eliciting allergen 
In the first place, no possible testing can bring 
direct proof of the fact that, for instance, an 
infection or a gastro intestinal disturbance has 


acted as a predisposing circumstance the 
results of properly applied therapy may be the 
only definite indication of the nature of the 
predisposing condition In the second place 
it must be remembered that not infrequently 
two or more influences sometimes com 
pletely unrelated — but often bearing a definite 
interrelationship — must combine to pave the 
way for allergization Thus w e hav e observed 
a case of food allergy in which the patient 
manifested her state of hypersensitneness to a 
food only w hen she suffered from a respiratory 
infection during her menstrual period In 
the third place, we must certainly admit that 
we are not aware of all the factors that might 
possibly come into consideration 

Because of the basic importance we attribute 
to the predisposing factors, we shall discuss 
them m some detail 

A HEREDITY 

For years, the theory was almost universally 
accepted that heredity plays the leading part 
in the establishment of an allergic state 
Today, however this viewpoint has again 
become the subject of considerable contra 
\ersy It has always been recognized of 
course, that what is inherited is not the allergic 
disease itself — that is the clinical type of 
reaction— but merely the allergic tendency 
(in other words the capacity for a pathologi 
cally increased physiologic reactivity) This 
would explain how for example, while a father 
may have hay fever his son may develop a 
“htixssci&kmx. ” b-'A tea# yzesra.t 
an urticarial response to milk The theoiy of 
heredity found support in statistics showing 
that more than oO per cent of allergic patients 
gave positive allergic family histories (Spam 
and Cooke Cooke and \ander \ eer Bray, 
Duke, Lima, van Leeuwen) while the general 
population reported family histories of allergy 
in only 7 to 12 per cent of cases How 
ever, Coca points out — and in our opinion 
rightly so — the possible errors that may 
seriously affect the value of statistical studies 
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of the hereditarj' nature of allergy. We shall 
take up these considerations below. 

We have, we believe, conclusively shown 
elsewhere (p. 45) that the capacity for be- 
coming allergized is a characteristic possessed 
by all members of the human race and that 
under certain experimental conditions of ex- 
posure it is possible to achieve aUergization to 
a great variety of substances in 100 per cent 
of the subjects. If this is so, then heredity 
cannot have the overwhelming importance that 
is conspicuously implied in the subdivision of 
hypersensitiveness, on this ground, into atopic 
and nona topic tj pes. 

Does heredity play any part in the path- 
ogenesis of allergy? We cannot go quite as 
far as Ratner, 209 who, on the basis of his own 
investigations (see below) categorically denies 
that heredity plays any role w hatever. We are 
of the opinion that heredity is to be considered 
as one of the major factors predisposing to 
allergy; but we dispute the assumption that 
heredity constitutes a necessary prerequisite 

Our viewpoint is based on the following 
facts. In the first place, according to Doerr 210 
and other experienced investigators, every- 
thing that has been said to date concerning 
the hereditarj' factor in allergj- is pure assump- 
tion: for it has never been possible as yet to 
prove the hereditarj' nature of allergic diseases. 
Nor, furthermore, have anj' animal exper- 
iments been reported to demonstrate that a 
given form of allergj' is inherited according to 
the mendelian laws (Dahlberg 70 ). The ap- 
parent inheritance of anaphj’laxis demon- 
strable in animal experiments must be regarded, 
according to the investigations of Ratner, of 
Cohen and Woodruff, and of others, as a result 
of active or passive intra-uterine aUergization. 
The argument against the factor of hereditj* 
and for intra-uterine aUergization is also 
supported by the fact that the mating of 
anaphylactic male guinea pigs with normal 
females produces normal offspring, while the 
mating of anaphj’lactic female guinea pigs 
with normal males produces allergized off- 
spring. On the other hand, it is possible by 
selective breeding experiments to develop 
strains of guinea pigs that can be more easily 
and strongly allergized to chemicals, poison 
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ivy, and other substances. This sensitization 
is specific. These experiments of Chase 54 
and Jacobs and bis associates 211 demonstrate 
the existence of variations of a hereditarj’ 
nature in the capacity for aUergization, at 
least as regards the skin. However, this 
apparent inheritance of the capacitj- for the 
development of tissue antibodies may possiblj' 
be otherwise explained (Rackemann 212 ). It 
may involve inbred differences in the per- 
meabilitj' of the skin and/or the gastro- 
intestinal tract making the tissues more 
accessible to the foreign substance, or in the 
capacitj' to release H-substance, or even in the 
ability to react to the H-substance. 

After critical consideration of the available 
evidence, Zinsser, Enders, and FothergiU 11 
arrived at the conclusion that “heredity 
indicates merely a disposition to sensitization. 
In the relatively few- cases in which reactions 
occur upon first contact, there is probably a 
marked previous exposure, possiblj' intra- 
uterine.” According to Kolmer, 12 what is 
inherited in allergj' is the instabilitj' of the 
vasomotor system that renders the organism 
more suceptible On the other hand, Cooke 
and lander Veer, Balj-eat, Hanhart, and 
others, on the basis of family histones of their 
allergic patients, claim that hypersensitiveness 
is inhented as a dominant charactenstic in 
accordance with the mendelian laws. Chil- 
dren with bilateral inheritance acquire al- 
lergic diseases m 75 per cent of cases, and those 
with unilateral inheritance, in 50 per cent, as 
compared with an incidence of 7 to 12 per cent 
among those without family histories of allergj’. 
The heavier the inheritance, the earlier the age 
at which the sj'mptoms appear. 

But these assertions have also been 
contradicted. Wiener and his associates 211 
dispute the assumption that allergj' is in- 
hented as a simple mendelian dominant. 
Thej' point out that in their material both 
parents were found to be normal in more than 
half of the cases examined They therefore 
postulated a theory of incomplete dominance, 
holding that individuals heterozj-gous with 
respect to the allergic gene maj' develop 

m J vro'S, J L , Kniw, J J . lad SojraE*», S C Proc Soc 
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allergic diseases at a later average age in 
life or not at all, but are nevertheless capable 
of transmitting the tendency to offspring 
while when no allergic genes are inherited, 
allergy will not develop 
Rainer 209 m an exhaustive investigation of 
250 allergic and 350 normal children reports 
that the incidence of allergy in the families of 
the allergic children is approximately the 
same as in that of the normal children — from 
7 to 10 per cent Moreover, further analysis 
of this group revealed that heredity had little 
influence as regards the age of onset of the 
allergic symptoms Ratner and his col 
leagues 214 hold that the difference in the ages 
at which allergic syndromes appear is de 
pendent on the allergen and the type of allergic 
disease rather than on genetic differences 
■ft lener 211 * expresses a broad and wholly 
tenable viewpoint “The discussion of the 
relative importance of heredity and environ 
ment, or nature and nurture js also a bit 
irritating to a geneticist, since he knows that 
both are important, the relative importance 
depending on the circumstance Thus, under 
normal conditions, everybody has equal ex 
posure to pollen, when they live in the same 
locality, then the development of hay fever or 
pollen asthma will depend mainly on one’s 
response to the exposure, or the constitution 
Where constitutional differences exist, these 
are susceptible to genetic analysis On the 
other hand, where the exposure is marked and 
the allergen is potent, as with contact der 
matitis due to primrose, poison ivy , etc , the 
constitutional differences are relatively in 
significant Comparing hay fever in 

different countries is a more complicated 
affair since here we have to deal both with 
constitutional and environmental differences 
in varying proportions, so that in one case 
heredity may appear more important, and in 
other cases environment more important 
The only way to study heredity in allergic 
disease or in any condition susceptible to 
modification by environment, is to maintain 
a constant environment This is of course 
not entirely feasible in such complicated 
conditions as the allergic diseases, so that the 

a« Ram:* B Sileehitan D E and G*eemh,*gh J E J 
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formulation of any theory can at best only be 
approximate Human beings differ with 
regard to their degree of allergy, while guinea 
pigs show little difference in this regard That 
is why anaphylaxis is an irregular and un 
common phenomenon in man (luckily), while 
it can regularly be elicited in guinea pigs 
Even the latter exhibit differences, however, 
when it comes to contact dermatitis induced 
by experimental applications of small amounts 
of the excitant ” 

Weiss and English 213 suggested that ap 
parent hereditary relationships may rather 
be explained by psy chosomatic factors Thus, 
a child can absorb the behavior pattern of 
some member of the household to whom he is 
intimately attached, and then in latec life 
subconsciously imitate the illness of that 
person Hence, what we often think of as a 
hereditary influence may in truth be an en- 
vironmental problem dating back to the 
earliest days of infancy 

\\ e shall not deny the fact that particularly 
in families with strong tendencies to asthma, 
for example, the offspring are more likely to 
develop asthma than hay fever This organ 
determination of the allergic predisposition is 
well illustrated by a family reported by 
Hanhart, in which projectile vomiting due to 
food occurred in 6 of 21 members in three 
generations Stiles and Johnston 2 ' 3 * studied 
a family m which 22 4 per cent of 232 persons 
in five generations suffered from respiratory 
allergies This tendency is also known with 
reference to angioneurotic edema of the glottis, 
as discussed in more detail on page 759 Such 
organ predisposition, however, is considered 
as due more to the factors of exposure, and to 
some extent to psychic influences, than to 
heredity 

Furthermore, it is a common observation 
that a highly specific hypersensitivity to a 
single food, drug, or inhalant will 1 run” in 
families One observation of the authors’ 
may suffice to illustrate this The patient 
suffered from an urticaria due to wild straw 
berries Two of his children reacted to the 
same food with rather severe symptoms of 
gastro-intestmal allergy (vomiting, diarrhea, 

z» Weiss E and English OS Psychosomatic Medicine Phil 
adelphia Saunders 1943 
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vertigo, and collapse). One grandchild in- 
curred urticaria from strawberries. It is 
interesting to note that all these allergic 
manifestations were elicited only by wild and 
not by cultivated strawberries. 

Finally, attempts ha\e been made to solve 
the question of heredity by investigation of 
identical, uniovular twins No uniformity of 
results has been obtained in this, either It 
must be admitted, however, that the majority 
of authors (Spaich and Ostertag, Benson, 
Credille, Fineraan, Bueno, Urbach, and others) 
found allergic phenomena of similar or dif- 
ferent types in the twins. A study by Han- 
hart of 71 pairs of identical twins revealed 80 
per cent correlation in respect to bay fever, 60 
per cent in migraine, and 28 6 per cent in 
asthma. On the other hand, M B. Cohen 
and also I. S. Kahn, as well as Urbach, have 
reported on several pairs of twins — observed 
for > ears — in which one twin developed active 
allergy and the other did not. 

B. CONSTITUTIONAL INFLUENCES 

Brandt employs the term “allergic con- 
stitution” to designate not so much the 
commonly shared capacity of all members of 
the human race to react with allergic phe- 
nomena, as the peculiarity in a single individual 
of becoming hypersensitive to such substances 
in such amounts and by such administration 
of them as will not induce an allergic response 
in the overwhelming majority of human bemgs. 

Constitution in this sense signifies bodily- 
condition as manifested in the manner of 
reaction to external stimuli. The anatom- 
icomorphologic school sees in the bodily 
structure the expression of the constitution 
Investigations along these lines have revealed 
the fact that allergic individuals do not belong 
to any special body type or types On the 
other hand, the clinical-functional school, 
headed by W. Jaensch, recognizes two con- 
stitutional types that must be considered 
in their relation to allergy, namely, the 
hvperthyroid and the tetanoid type. In the 
former, the autonomic nervous system evi- 
dences a high degree of excitability, most 
clearly expressed in the irritability of the 
sympathetics. Concurrently, there is a state 
of excessn e sensitivity of the entire organism 
to external irritants and to psychic influences. 


Furthermore, there is a tendency to exudative 
processes of the skin and of the mucosa. The 
allergic diseases are certainly related to this 
condition of the body' — a condition that can 
probably be explained on the basis of an in- 
crease in thyroid activity (von Bergmann). 
The tetanoid type, on the other hand, is 
distinguished by excitability of the entire 
nervous system, clinically expressed by a 
general tendency to smooth-muscle spasm 
This condition is probably attributable to a 
decrease of parathyroid function in the 
hormonal interplay. This group is under- 
stood to include those cases of asthma that are 
distinguished by vagotonia and in which one 
can assume a tendency to spasm on the part of 
the bronchial musculature. 

The constitution of the skm appears to be of 
special significance in the acquisition of 
allergies. Stokes and Gamer 16 emphasize the 
fact that a seborrheic state makes the skin 
susceptible to pyogenic and yeast infections 
that may act as predisposing factors An 
excessively dry and easily fissured skin (ich- 
thy otic state), as well as a soft moist easily 
macerated skin (owing to hyperidrosis), pre- 
disposes to epidermal allergization, i e , contact 
dermatitis We should also include Burck- 
hardt’s 117 observation that certain skins are 
not capable of neutralizing solutions of alkali 
placed on their surface as efficiently' as normal 
skins do Individuals whose skins show this 
inefficiency w ith respect to alkali neutralization 
are more readily' allergized to certain sub- 
stances 

The influence of local vascular disturbances 
may also be noted here. Thus, \ enous stasis 
in the lower leg is the predisposing factor in 
determatitic affections of that region (fre- 
quently' due to auto-allergization to skin pro- 
tein altered as a result of scratching, see p. 
126), and hemorrhoids are predisposing to 
medicamentous anal dermatitides. 

According to Rost, individuals with neuro- 
dermatitis are distinguished by a definite con- 
stitutional type: the hair is scant, the skin dry 
and pale gray (Rost attributes this color to the 
constant state of contraction of the vessels of 
the plexus subpapillaris); the blood pressure is 
usually low; the blood sugar level is low , and 
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even in the course of a glucose tolerance test 
the curve does not rise sufficiently, and gastric 
hypo or anacidity is often observed (Urbach) 
According to \ an Leeuwen, there is a decrease 
m the binding capacity of the blood for 
salicylic acid A review of these stigmata 
makes it apparent that in neurodermatitis the 
constitution is the principal factor in the 
abnormal reactivity of the skin, and that the 
allergen merely assumes more or less, the func 
tion of acting as the eliciting factor 
These few remarks mil suffice to indicate 
that what is commonly known as the body 
constitution is capable of exerting an appreci 
able influence on the type and course of an 
allergic disease, and is thus to be considered as 


thetic nervous system results in the production 
of an epinephrine like substance 
In Table 8 an attempt is made to summarize 
the present state of our knowledge of the in 
fluence of the endocrine glands on expenmen 
tal anaphylaxis For further information, 
the reader may consult critical reviews by 
Farmer’ 18 and Harkavy 219 
Haag and his associates 220 point out that the 
effect of hormones on acute anaphylactic 
shock must be distinguished from their effect 
on allergic reactivity To demonstrate this, 
they administered a given endocrine extract 
in the last twenty four to forty-eight hours 
before the Jethal dose in order to influence the 
shock, in the preceding two weeks, it was 


Table 8 — Effect of Endocrine Products (.Hormones) and Extirpation of Endocrine 
Glands on Experimental Anaphylaxis 


Enhancing Eject 

Inhib ting ESrct 

No Efle t 

Thyroxin 

Epinephrine (adrenalin) 1 

Male and female sex hormones 

Insulin 

Parathyroid 

Hormone of anterior lobe of pituitary gland 

Adrenalectomy 

Pituitrin 

Adrenal cortical hormone 

Ovariectomy 

Thy roidectomj 


Hjpophjsectomy 1 

Parathv roidectomy 



Thv mectomj 



an important predisposing factor Hill ex 
presses it very clearly Practical!) e\ eryone 
who has lned for any length of time is allergic, 
very few are so constituted that they have an 
allergic disease ” However, the fact that 
under certain conditions every human being 
and every animal can be allergized, is evidence 
that a special constitution is not an absolute 
essential for the development of allergy 

C THE ENDOCRINE GLANDS AND 
THE AUTONOMIC NERVOUS 
SYSTEM 

The importance of the endocrine glands and 
the autonomic nervous system as regards the 
allergic mechanism warrants their discussion 
together, in view of their intimate functional 
relationship Recent investigations ha\e re- 
vealed that, as a result of nervous impulses, 
certain substances are formed, the actions of 
which are similar to those of the products of 
certain endocrine glands, at least functionally 
Thus, for example, irritation of the sympa- 


admimstered m order to study changes in the 
allergic reactivity The noteworthy fact was 
revealed that treatment with epinephrine 
(adrenalin) or pituitrm o\er a long period of 
time results in an appreciable increase m the 
animal’s tendency to shock reaction While 
epinephrine is capable of inhibiting an acute 
anaphylactic attack and is therefore useful for 
s> mptomatic therapy, it is, on the other hand, 
preferable to employ for specific treatment 
preparations that do not contain this drug 
Skin and liver extracts produce marked lower 
ing of the tendency to shock, and parathyroid 
extracts a slight lowering This finding con 
forms with clinical observations with regard to 
skm and liver preparations 
Animal experiments and clinical observation 
by Wittich 221 indicate that there is no rational 
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basis for employing adrenal cortical extracts in 
allergic states. However, posterior pituitary 
lobe extract, by reason of its constrictive effect 
on arterioles and capillaries, appears to have 
an antagonistic action on cholinergic drugs 
such as histamine, and when administered 
along with epinephrine, prolongs or enhances 
its effect. 

It is interesting to note that combinations of 
hormones act differently than do the hormones 
separately. For example, epinephrine plus 
parathyroid extract decreases the tendency to 
shock reaction. 

Table 9 presents a summary of the in- 
fluence of the endocrine glands and of their 
products on human allergies. 

On the basis of animal experiments, w e may 
now definitely assume that the thyroid gland 
plays a part in the production and course 
of allergic reactions. Thus, it has been 


urticaria, appear to be more commonly as- 
sociated with hypothyroidism. Appropriate 
therapy of the endocrine disorder has a 
beneficial effect on the allergic disturbance 
Koch- 4 holds that the great majority of pa- 
tients with recent evidences of allergy tend 
to exhibit downward deviations from the 
normal in the functions of the thi-roid and 
adrenals, and especially those of the entire 
pituitary gland. In support of this concept, 
he cites the changes m the water and salt 
metabolism of the shock tissues, as well as 
changes in blood chemistry'. Wilensky 225 has 
gone so far as to suggest that thyrotoxicosis 
is of allergic pathogenesis, with the thyroid 
apparently acting as an antigenic and/or 
catalytic agent in a sensitized person 

It is well known that menstruation, the 
menopause, and oiartan dysfunctions are factors 
tending to enhance existing states of allergy. 


Table 9 — Ejects of Endocrine Glands and Their Products on Human Allergies 


Enhancing Effect 

Inhibiting Effect 

No Effect 

Hvperthj roidism 

Mx sedema 

Hormone of anterior lobe of pituitarj gland 

Menstruation 

Pregnancx 

Th> roidectomj 

Menopause 

Epinephrine (adrenalin) 

Pa ra tin roidectomj 


Pituitrm 

| Thx mectomj 


Parathj roid extract 

1 


demonstrated that thyroidectomized animals 
cannot be allergized or rendered anaphylactic, 
the capacity for allergization is regained, how- 
ex er, after feeding or injection of thyroid 
(EickhofT— ). Moreover, guinea pigs that 
ha\'e been allergized with plant protein, and 
then inj'ectcd with a thyroid preparation, 
manifest considerably more severe anaphy- 
lactic responses than do the merely allergized 
control animals. On the other hand, it is 
possible to elicit anaphylactic manifestations 
in guinea pigs xxhose thyroid glands are re- 
mox-ed after allergization (Blom). 

Regarding clinical observations, Epstein 22 * 
has found that the endocrine functions most 
commonly associated with allergic states are 
related to the thyroid gland. Thus he re- 
ported 4 cases of asthma in patients xxith 
hyperthyroidism, while certain allergies, such 
as angioneurotic edema, hay fexer, and 

53 ElOLHorr.W . Xlrchorss Arch f path Amt MMJI.1CT 
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Whether this is a specific hormonal or a non- 
specific neurovegetative influence must be 
determined in each individual case. As ex- 
amples, xx e may cite the numerous cases of pre- 
and postmenstrual asthma and the frequent 
association of migraine with the menstrual 
cycle. L Freund reported the case of a 
woman who consistently had an urticarial 
eruption on eating smoked sprats during the 
premenstrual phase of her cycle; at other 
times, hoxxever, she was able to consume the 
the same amount of the same brand of sprats 
without difficulty. D’Amato described an 
interesting case of a 33-year-old xxoman who 
during her menstrual period regularly showed 
a definite cutaneous hypersensitiveness to 
light that disappeared after menstruation. 
After X-ray treatment of the ovaries, both the 
menses and the light hvpersensilix eness did 
not recur for two years. In a number of 

*• Kora. F E ye. Ear. No* S. Throat Monthly 2J- 1*0. ««. 
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our own allergic cases, failure of hyposen- 
sitization appeared to be due to the fact that, 
despite all the measures employed, it was 
impossible to overcome the amenorrhea In 
other cases, complete cure was achieved by 
means of ovarian substitutional therapy or 
irradiation of the pituitary gland 
It is well to bear in mind, furthermore, that 
during menstruation the entire organism is in 
a state of heightened reactivity — smaller doses 
of antigen will suffice to elicit responses — and 
it is advisable, therefore, to suspend all allergic 
injections during this period 
Pregnancy, on the other hand — aside from 
the dermatoses of pregnancy, and eclampsia — 
has an influence tending, in general, to dimmsh 
an existing allergy Hus can be observed 
quite frequently in cases of asthma, hay fever, 
and migraine J Jadassohn reported the case 
of a woman who always reacted to certain 
kinds of fruit with urticaria -except during 
her pregnancies Howexer, the allergic re- 
sponse of the skin to chemical excitants is 
generally stronger and more rapid in pregnant 
than in nonpregnant women 

The well known tendency of children to 
“outgrow” asthma and other allergic diseases 
may in large part be due to the profound 
endocrine alterations occurring during puberty 
Thus, in a follow up study of a group of 351 
asthmatic children, Brock 226 noted spontaneous 
recovery at puberty in one-third and a marked 
improvement m a total of 80 per cent 

According to Yun, removal of the testes 
definitely reduces the readiness for anaphy- 
laxis, regardless of whether castration is per- 
formed before or after allergization The 
saujft mth/sx ospitta that. be uxyyjeri. a. testacu. 
Jar suspension in castrated animals and was 
thus able to restore their capacity for al- 
Iergization 

Furthermore, recent investigations have 
shown not only that the endocrine glands can 
affect allergization, but also that the latter can 
influence the former Thus, Eickhoff 222 
claimed that m experiments with rabbits and 
guinea pigs, specific sensitization resulted in 
changes in the thyroid gland (marked activity 
of the central acini of the gland) similar to the 
changes observed in the thyroid gland after 
artificial stimulation by the adnunistra 

h. Shock J Deutsche med Wchoscbr « 1120 1W2 


tion of thyroid extracts Resection of the 
cervical sympathetic nerves prior to aller 
gization prevented this response After 
unilateral vagotomy — performed either prior 
or subsequent to allergization — a normal 
thyroid was found Lee 2 " 7 demonstrated that 
both unilateral and bilateral vagotomy aug 
mented anaphylactic symptoms jn exper- 
imental animals Furthermore, admimstra 
tion of insulin inhibited the augmenting action 
of the vagotomy, and hypoglycemia induced 
by insulin was relatively less during anaphy 
lactic shock 

The results of all these experiments 
demonstrate, once again, the close connection 
between the state of hypersensitiveness and 
the functions of the endocrine glands and of 
the autonomic nervous system 

Fowler 228 reported an interesting instance 
of unilateral allergic rhmopathy m a patient 
with Horner's syndrome due to interference 
with the cervical sympathetic system follow- 
ing resection of the stellate ganglion Eosin 
ophils were present in the nasal secretions 
Another case had homolateral nasal ob- 
struction and watery rhinorrhea However, 
the majority of cases of Horner’s syndrome 
have no nasal symptoms 

It is well known fact that drugs that 
stimulate the parasympathetics favor al 
lergization or tend to prolong an existing 
hypersensitiveness This is the reason win 
many authors believe that a disturbance of 
autonomic equilibrium, together with an 
overexcitability of the parasympathetics, is 
the actual cause of the diposition to allergic 
diseases (Kolmer) It must be borne m mind, 
howevec, that the pharmacologic methods of 
testing with epinephrine, atropine, pilocar- 
pine, and similar drugs determine merely the 
excitability of the peripheral nerve endings, 
and do not permit any conclusion as to the 
condition of the vegetative centers themselves 
Furthermore, these vegetative poisons are not 
strictly selective in their action, they have a 
considerable tendency to amphotropic action, 
dependmg upon external conditions (e g , 
the dose of the poison) and upon internal 
factors (behavior of the endocrine glands, etc ) 

Just as the endocrine glands can be affected 

»LeeYC J Chosen M A (abate sec ) 24 97, 1934 
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by the mechanism involved in ailergization 
(see above), so may also the autonomic nervous 
system. In comparing the results of the 
pharmacologic responses of the autonomic 
nervous system before and after experimental 
ailergization (e.g., with ursol, a commercial 
dye), Marquardt 229 found that in subjects 
with vagotonia, sensitization increased the 
irritability of the pa rasi^npa thetics, while in 
persons with sympathicotonia, the tone of the 
sympathetic portion was heightened. 

From the clinical point of view, everyone 
dealing with allergic patients is impressed with 
the incidence of vasomotor instability or 
irritability. It is noteworthy that introverted 
personalities are much more frequently and 
more severely afflicted than are those that can 
react outwardly, so to speak. The “high- 
strung” individuals of both sexes are more 
likely to be affected than are more stolid and 
slow -reacting persons. The marked de- 
pendence of the capacity for ailergization on 
autonomic imbalance or neurocirculatory in- 
stability is probably the reason why primitive 
people only rarely present allergies, and why 
the latter are observed only m domesticated 
and not in wild animals. 

The role of the autonomic nervous system 
in allergj' has recently been reviewed by 
Kuntz. 130 He holds that the so-called al- 
lergic state probably does not exist in the 
presence of a normal functional status of the 
autonomic nerves. Some of the most charac- 
teristic manifestations of allergic disease (in- 
cluding increased smooth muscle tonus, vaso- 
dilatation of the mucous membranes, and 
increased secretory activity of the mucous 
membranes) appear to be causally related to a 
heightened parasympathetic or cholinergic 
reactivity. Either phasic or chronic cholin- 
ergic predominance as a type of autonomic 
imbalance is the rule in allergic disease, and 
accounts for the therapeutic efficacy of 
adrenergic or sympathomimetic drugs. The 
mode of action of such drugs in common use is 
indicated in Table 10 (Wittich 191 ). 

It has been repeatedly pointed out that the 
limitation of the allergic reaction in human 
beings to a single shock tissue may be partly 
explained as a function of the parasympathetic 
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portion of the autonomic nervous system, 
since its discharge of impulses is ordinarily 
confined to a single organ or body region. 
The sympathetic nervous system, by contrast, 
tends to discharge en masse in diffuse form, 
influencing the whole body. 

It is also noteworthy that parasympathetic 
or cholinergic hyperactivity is accompanied 
by a shift in the acid-base balance toward 
acidity, and conversely, changes in acid-base 
balance are accompanied by corresponding 
changes in the autonomic functional balance. 
This may account for some of the changes in 
blood chemist!}' noted in chapter VIII. Many 
of the therapeutic measures employed in 
allergic diseases, including those affecting the 
acid-base balance, certain types of dietother- 
apy, and psychotherapy, aim at a restoration 
of autonomic functional balance 
Finally, the opinion is now prevalent that 
diurnal rarialwns in reactmly also depend 
upon the function of the endocrine glands or 
automonic nervous S} stem This influence is 
exemplified by the fact that patients with 
asthma, urticaria, and other hypersensitivities 
often show a daily periodic pattern— for 
example, a considerable exacerbation after 
midnight or on first arising m the morning — 
that cannot be explained on the basis of the 
action of the allergen Since the fluctuations 
to which most physiologic processes are subject 
depend upon endocrine activity, this explana- 
tion may also underlie the diurnal variations 
in the intensity of allergic responses 
Despite the importance of the neuro-hor- 
monal regulator}' mechanism, it must be 
reiterated for clarity of thought that hy- 
persensitiveness is nevertheless basically a 
cellular reaction. This is illustrated by even' 
experiment involving excised sensitized organs, 
such as the uterus or lung, as well as by 
autotransplantation in human beings (p 154) 
Moreover, Shwartzman 231 was able to demon- 
strate tuberculin hypersensitiveness in ex- 
planted mononuclear leucocytes derived from 
tuberculous animals and grown by a tissue 
culture technic. In addition, Xetter and 
Witebskv 232 elicited anaphylactic responses in 
the vascular system of the three da} old chick 

»» Vrch Pith 9. 793, 1933 
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by means ol anti rabbit serum and Forssman 
antisera, before any endocnnes or nerves are 
developed and at a time when autonomic 
drugs are still ineffective It would seem 
therefore that the neuro hormonal system maj 
regulate but not initiate hypersensitiveness 
probably by influencing the threshold of 
response (Harhavy 119 ) 


tem is a physiologic process This is definitely 
shon n by (1) demonstration of precipitms 
m the blood and urine of animals that have 
received foreign protein by mouth (2) de 
termination of preciptins in the blood of nurs 
ing infants — normal ones as well as those with 
pathologic conditions of the intestines — oc 
curring after the first ingestion of con s milk 


Table 10 — Achon of Autonomic Drugs of Therapeutic and Experimental Importance (modified from 11 ithch' 5 *) 



D GASTROINTESTINAL 
RESORPTION 

To avoid repetition the reader is referred to 
the discussions on enteral allergization and 
allergic diseases of the gastro-intestinal tract 
(pp 46 and 679) 

We are now aware of the fact that gastro 
intestinal absorption of unaltered food pro 


egg white, or even vegetable protein, these 
precipitms are to be found from eight to 
twenty five days after ingestion of the protein. 
(0 Schloss and co workers), (3) demonstration 
of antibodies in the blood of 60 per cent of 
normal artificially fed infants by the com 
piemen t fixation method (Gj orgy Moro, and 
Witebsky), (4) elicitation of the Prausmtz 
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Kuestner reaction by the peroral route (M. 
Walzer). 

Detailed information regarding the speed of 
resorption of unaltered protein is afforded by 
the studies of A. and M. Walzer. 231 They 
employed the so-called reversed technic (p. 
147) and found that the time of resorption is 
generally between a half hour and two hours. 
As Ratner and Gruehl have pointed out, this 
physiologic resorption of food protein ma> serve 
the purpose of maintaining in the organism 
a continuing dealiergization to the protein. 

Under pathologic conditions, however, the 
degree of resportion can increase to such a 
point that allergization ensues. Examples of 
such pathologic conditions are to be found, 
especially in children, following excessive 
indulgence in foods such as eggs, chocolate, or 
bananas. The writers have also seen compa- 
rable cases of allergization in adults following 
excessive consumption of one particular food, 
chiefly in the form of a lichen urticatus or 
prurigo mitis. This occurred in farm girls 
who, on employment in delicatessen shops in 
the city, ate considerable quantities of highly 
spiced sausage. A diet free from animal pro- 
tein promptly rehexed the symptoms. When 
these patients were subsequently given a 
moderate quantity of the same sausage, there 
were no symptoms, indicating clearly that the 
excessive consumption had brought on 
excessive resorption. Similarly, it is possible 
to anaphylactize animals by repeated feeding 
on several successive days of an unaccustomed 
protein (e g., egg, milk, horse serum). 

A significant role is also played by insuf- 
ficiency of digestive juices and especially by 
gastric hypo or anacidity. This results in 
the ingested food entering the intestine too 
rapidly and in an inadequately digested state. 
Consequently there is resorption of products 
of incomplete digestion. For example, Bray,® 4 
in a group of 200 asthmatic children, found 
the gastric acidity to be markedly loner than 
normal and the incidence of achlorhydria 
increased. Moreover, in the presence of 
gastric hypoacidity there is insufficient bac- 
tericidal action, so that a pathologic intestinal 
flora may arise, which in turn provides an im- 
portant factor predisposing to allergy. In 
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achylia, the digestion of carbohydrates is also 
impaired in that much undigested carbohy- 
drate enters the intestines. A pancreatic 
insufficiency is very frequently associated 
with this condition. This may lead to diar- 
rhea of gastrogenousorpancreatogenousorigin, 
or to enterocolitides due to putrefaction or 
fermentation, with subsequent pathologic re- 
sorption. 

The fact that hypo- or anacidity constitutes 
an important factor — particularly in alimentary 
allergies — is well known to clinicians, and is 
taken into due consideration in the therapy 
(Barber and Oriel, J. H. Stokes, A. and M. 
Walzer, Gray and M. Walzer, Urbach). 
Carnot and Slavu n ere also able to confirm 
this in animal experiments. They showed 
that oral administration of 3 per cent hydro- 
chloric acid will prevent anaphylaxis from 
ingested weakly antigenic proteins (e g., horse 
serum). It should be emphasized that the 
management of these secretory disturbances 
generally requires relatively large quantities 
of hydrochloric acid in combination with 
pepsin, as m the following prescription: 

Cm or Ce 

R Dilute hydro- 
chloric acid 

Pepsin oa 12 0 aa 5 m 

Distilled water q s ad 120 0 1 qs. ad 5 tv 

M Sig 1 tablespoonful in Vi glass of water at every 
meal 

Oelgoelz and his associates, 533 Bradley and 
Belfer, 536 and others pointed out that food 
allergies ma}- sometimes be dependent upon 
pancreatic hypofunction As an example of 
food allergy based on this mechanism, we cite 
the case of Nathan, 537 that of a child hy- 
persensitive to eggs, with a clinical picture of 
erythema and diarrhea. The stool was found 
to have a high content of neutral fat and of 
poorly digested muscle fibers. During the 
period of treatment with pancreatin, eggs were 
tolerated; the allergic symptoms recurred when 
the pancreatin was stopped. Shushim 33 re- 
ported a case of gastrointestinal and allergic 
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symptoms (flatulence, abdominal pain, nausea, 
vomiting, belching, periodic episodes of diar- 
rhea, sneezing, rhinopathy, urticaria) due to 
certain foods Cure was effected when pan 
creatic insufficiency was detected and pan- 
creatin instituted The writers also have 
repeatedly observed the efficacy of pancreatin 
(administered preferably in combination with 
hydrochloric acid and pepsin) in cases of 
intestinal allergy— even m those in which 
there was no special evidence of a marked 
pancreatic insufficiency, such as fatty stools 

Inflammation of the gastric or intestinal 
mucosa can greatly facilitate the resorption of 
undigested or of inadequately digested food 
proteins Hettwer and Km* 3 * demonstrated 
this ui animal experiments by showing that 
horse serum introduced into the unhgated 
intestine was absorbed in an undigested state, 
provided that a local chemical irritation was 
produced by the addition of small amounts of 
sodium fluoride In human beings, the m 
flammation can be caused by enteritis or 
colitis In this connection, along with Shay, 
Gershon Cohen, and Fels , 240 and Gutzeit , 1 * 6 
we wish to call special attention to the 1m 
portance of diseases of the small intestine as a 
predisposing factor According to White ,* 41 
infants with colic subsequently develop in 
fantile dermatitis about three times as 
frequently as do normal babies 

Chronic indulgence in alcohol and highly 
spiced foods can also cause inflammation of the 
intestinal mucosa Hajos found that he could 
allergize guinea pigs to certain proteins only 
if he administered cognac at the same time 
Van Leeuwen and the senior author have ob 
served cases in which hypersensitiveness to par- 
ticular foods manifested itself only when cham 
pagne, wine, or onions w ere taken at the same 
time Gutmann 242 stresses the point thatcof 
fee, tea, spinach, and other items of food can 
pave the way for an allergy, in that they tend 
to increase the permeability of the mucosa 
Furthermore, Lortat Jacob 243 believes that gas 
trie or intestinal erosions or ulcers facilitate the 
absorption of food proteins into the blood 
stream 

flETTWEP I P and Kmz E A Am J Physio’ 73 539 192S 
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Finally, u e should point to the importance of 
chronic constipation, as well as of intestinal 
atony, as predisposing factors It is not yet 
generally recognized how frequently aller 
gization can be brought on by the resulting 
alteration of the food proteins — along with the 
subsequent presence of pathologic intestinal 
flora In animal experiments, Hettwer and 
Khz 239 hav e demonstrated an increase in 
protein absorption following a rise in intra 
intestinal pressure due to stasis They in- 
jected horse serum into a temporarily isolated 
loop of a guinea pig intestine and were sub 
sequent ly able to elicit anaphylactic man- 
ifestations by means of oral and rectal ad 
ministration of the serum This result could 
not be achieved if the serum was originally 
injected mtraperitoneally 

E HEPATIC DYSFUNCTION 

One of the many important functions of the 
liver is to serve as a filter and detoxifying 
organ It is a known fact that the liver, by 
means of conjugation and catabolic processes, 
is capable of converting such partially digested 
proteins as have passed through the intestinal 
wall into products from which the body’s 
own protein can be formed Dujardin and 
Decamps 244 and others have shown, however, 
that excessive amounts of protein will cause 
even a healthy liver to lose its normal pro 
teopexic function, so that foreign protein 
enters the circulation with subsequent aller 
gization The results are similar when, owing 
to disease or functional disturbances, the liver 
fads to act as a filter of protein A Pick and 
E P Pick 24 ' 1 were the first to describe clinically 
the importance of hepatic insufficiency in the 
production of enteral allergization This was 
then confirmed by Yoshiynki’s"® precise ex- 
perimental findings In this connection, one 
must bear in mind the good results obtained m 
severe cases of dermatitis, urticaria, and other 
diseases, with such therapeutic measures as 
systematic gallbladder drainage by means of 
the duodenal tube, stimulation of the flow of 
gall by administration of magnesium sulfate 
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(Smithies 111 ), intravenous decholin (Shay, Ger- 
shon-Coben, and Fels 24 *), ora combined insulin 
and high carbohydrate regimen (Urbach 145 ). 

Obviously, one must make sure that in the 
case under consideration the liver disease is the 
cause of the allergic manifestations, and that 
icterus, for example, is not due to an allergic 
urticarial swelling of the common duct. 
Further, one must always consider the pos- 
sibility that both the urticaria and the liver 
damage may be coordinate symptoms of a 
common, perhaps allergic, noxa (as in the case 
of Ferrabouc and Jude 5 * 0 in which ingestion 
of fish was followed by urticaria, angioneurotic 
edema, arthralgia, and icterus). Mention 
might also be made of a case reported by Flan- 
din and Yallery-Radot, 251 in which a second 
injection of tetanus serum was followed by 
urticaria, fever, and jaundice Furthermore, 
as Manwaring, 252 Barber, 1Sj and the senior 
writer have pointed out, a li\er that has been 
damaged by infection or intoxication can 
produce substances that may assume the 
character of antigens These antigens can 
be considered, therefore, as being endogenous 
(see p. 118). 

Finally, liver disease can hring on allergiza- 
tion in still another manner — namelv, when 
the liver pathologically produces porphyrin, 
a substance that induces a state of hyper- 
sensitiveness to light. (For a discussion of 
porphyrin, see p. 420). 

F. INFECTION', INFESTATION, AND 
INTOXICATION 

The role played by micro-organisms in 
calling forth the basic mechanisms of atler- 
gization cannot be overestimated. It can be 
assumed that the bacteria or their toxins lower 
the threshold of tolerance to the antigen 
Both acute infectious diseases and chronic 
foci of infection are to be considered in this 
regard. It is unnecessary to dw ell on the 
importance of acute respiratory infections 
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(coryza, tracheitis, bronchitis, pneumonia) 
in the onset of allergic rhinopathies and 
asthma. But it must be remembered that 
whooping cough, diphtheria, measles, scarlet 
fever, phlegmons, and erysipelas can also be 
predisposing factors of prime importance. 
Two citations will exemplify this. Koenigs- 
feld 20s reported observing in himself hyper- 
sensitiveness to amidopyrine, with a clinical 
picture of asthma, manifested only during the 
course of a gnppe ; the drug was well tolerated 
at all other times. The senior author suc- 
ceeded in demonstrating the importance of 
staphylococcic infection as a predisposing 
factor by noting that several subjects used 
as recipients in Prausmtz-Ruestner tests were 
systemically allergized when suffering from 
furunculosis. 

The local influence of infection is shown by 
another case (Urbach 253 ), that of a woman 
who had had an extensive phlegmon on one 
leg, and in whom the oral administration of 
quinine produced an exanthem confined to 
this previously infected area. A similar case 
is reported by Naegeli 234 : a female epileptic, 
who had tolerated bromide for years, pre- 
sented a bromoderma on the forearm following 
an abscess in this area. The predisposing rdle 
of acute infections has also been confirmed 
by animal experiments (Bieling, 125 Coruna 2 * 1 ). 

It b in the very nature of acute infections 
that their allergizing influence is limited to 
a relatively brief period of time. Quite the 
opposite is true, however, of the so-called focal 
infections. The latter term connotes that a 
circumscribed focus of infection exerts a distant 
effect of some sort by means of hematogenous 
or lymphogenous distribution of bacteria or 
bacterial toxins; thb may result in diseases 
of individual organs or even of the entire 
organism — often predisposing to allergization 
(Rosenow). 

It will be seen from Table 11 that only 
systematic and thorough investigation, often 
requiring the serv ices of specialists in various 
fields, will disclose a focus of infection m a 
«dven case. It is often extraordinarily difficult 
to determine, for example, whether or not an 
existing dental granuloma has any etiologic 

•*Ct»ACH.E \rch f a Syph US. 116 1921 

!■* Vuoru.0 Klin Wthnwlir * 21,1917 
« Count. F E J tni«t D*rn«{ I- 199, J9JS 
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connection with an allergic rhmopathj An 
uncritical attitude regarding surgerj must be 
a\ oided, as must also a pessimistic resignation 
to inaction The problem of the etiologic 
significance of a focus of infection can best be 
answered in an individual case b> conscientious 
clinical obser\ation, bj attempts to elicit the 
allergic response b> stirring up the infection, 
and/or b> provoking flare ups of the allergic 
manifestations b> means of the administration 
of autogenous vaccines 


is to be especiall} directed to dead teeth with 
canals that have either not been tilled or m 
which the fillings do not teach the apical 
foramina, to loose teeth or those with large 
fillings, pegs, and bndgeworh, to crowned 
teeth, and to retained roots 
Two of our cases maj serve as illustrations 
One was that of a v oung woman who presented 
an extensive acute dermatitis (Fig 11) after 
taking 0 5 Gm (7| grains) of acetv lsalicj lie 
acid to alleviate toothache When the skin 


Table 11 — Important Sties oj Focal Infecltc 


Ste 

Form of Infection 

1 s '“ 

Form of Infection 

Eyes 

dacrjoQStitis 


1 gastro enteritis 
appendicitis 
colitis 

1 proctitis 

i dysbactena (abnormal intestinal 
flora) 

Ears 

infection of external auditor} canal 

otiUs media 

mastoiditis 

Castro intes 
tmal tract 

1' 


frontal smu«itis 
maxillary sinusitis 
i ethmoiditis 
sphenoid: tis 

Gallbladder 

| cholecystitis 

sinuses 

^ Lrinary tract 

1 pyelonephritis 
| cystitis 
urethritis 


pyorrhea aiveolans 
periodontal pocket 
periodontitis 
i retained roots 
alveolar abscess 
periapical infection 
dead tooth 
granuloma 

CJSt 

suppurating pulpitis 


Teeth 

1 

| Genitalia 

1 

prostatitis 

vesiculitis 

endometritis 

salpj ngitis 

oophoritis 

endocervicitis 


j Bones and I 

1 joints 

osteomyelitis 
infectious arthritis 



1 1 

py oderma 

paronychia (fingers toes) 

| fomgns. vnittlion 

Bronchi 

bronchitis 
| bronchiectasis 

| Skin 

1 


As regards possible dental focal infection, 
it must be remembered that mere roentgeno 
graphic investigation is not sufficient Alter- 
ations in the response to tapping, determina- 
tion of pulp sensitivity to thermal and electric 
stimuli, examination as to w hether the regional 
submaxillary l}mph nodes are enlarged and 
even slightly tender (G Stein), and bacteno- 
logic investigation of the foci b> aerobic and 
anaerobic cultures are some of the important 
approaches that have to be considered by the 
dental consultant On principle, suspicion 


condition had cleared, the administration of 
the same dose of acetylsahcj lie acid was fol 
lowed bj a reappearance of the bullous erup- 
tion Dental examination revealed an acute 
pulpitis Several da>s after the toothache 
had subsided, the drug was twice administered, 
with negative results both tunes Figure 
12 shows a papular urticaria of several weeks’ 
duration m another patient The skm con- 
dition flared up after ingestion of egg and 
incision of a periostitis, this food was tolerated, 
however, after removal of an infected tooth 
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Moncorps has reported an observation in it shows no local symptoms whatsoever— 
himself of an angioneurotic edema due to hy- name!}-, pathologic flora of the intestines, 
persensitiveness to certain drinks and foods, especially of the colon The so-called colon 
with disappearance of the cutaneous response dvsbaeteria (so named by XTssIe) is character- 



Ftc 11 Focal Infection vs Predisposing Factor in \llergiz vtion 
Acute dermatitis due to ingestion of acet\l«alic\ lie acid during acute dental infection 



Fig. 12 Focal Injection as Predisposing Factor in Allergiz ation 
Exacerbation of papular urticaria due to eg g, following mci^on of periostitis After extraction of infected 
tooth, eggs could be eaten without effect 


after resection of two apical granulomata and tzed b> a replacement of the normal colonic 
treatment of an existing periodontitis flora bv streptococci and by atypical, bi- 

Xumerous examples of the importance of ologically inferior colon bacilli This condition 
general and focal infections will be given in can be demonstrated only by bacteriofogic 
Parts Two and Three, with reference to the studv of the stool by means of appropriate 
indi\ idual allergic diseases. We shall here aerobic and anaerobic cultures. Thus, 

merely mention one form of focal infection Xissle”* rep orts the case of a woman suffering 

that has received only scant attention, since «*mssh,a >i u «nch*B med WctnvAr si- m3, ito. 
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from constipation and urticaria due to straw 
berries and fish The stool re\ealed a colon 
d>sbactena Therapj consisting of oral ad 
ministration of liv ing colon bacilli (Mutaflor) 
resulted in the complete replacement of the 
pathologic intestinal flora by normal organ 
isms, with relief of the constipation and dis- 
appearance of the urticarial response to the 
foods in question The writers have seen 
similar results quite frequentl} 

In addition to the pathogenic micro organ 
isms, the saprophytic bacteria can also act 
as predisposing factors Sabouraud* 57 has 
long insisted that the normal bacterial flora 
of the skin plajs a part in the production and 
maintenance of certain dermatitides These 
clinical observations were recent!} confirmed 
by Haxthausen, who produced cutaneous 
sensitization b> adding a suspension of staph} 
lococci cultured from normal skin to mercuric 
chloride, chromic acid, formalin and other 
chemicals Without some such conjugation 
these chemicals rarel) act as antigens 
The contributor} role of fungous infection 
of the skin — as b} trichophyton, morulia and 
other fungi— in the production of h}persen 
sitiveness to other agents was especiall} em 
phasized by Stokes and Garner 214 This mech- 
anism is of great practical importance Thus, 
Stokes and Kulchar iM have shown that 
arsphen3mine maj be well tolerated until a 
fungous infection supenenes It has been 
demonstrated that fungous infection pre- 
disposes to allergic contact dermatitis from 
leather (Beerman’ 69 ) from occupational agents 
such as cake flour, cottonseed oil silk (White 
and TauV™), and from sock d}e and shoe 
’pekvtfr. (Wise. und, SuJWbeega:* 4 ^ to. evpsi 
ments on human beings, Haxthausen ,p> showed 
that a defimtel} allergic state could be pro 
duced b} mixing a yeast suspension (obtained 
from a culture from a case of intertrigo) with 
bichloride of mercuiy (1 1,000), which alone 
is unable to cause allergization Peck, Bot 
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vimck, and Schwartz, 264 however, den} that 
fungous infection or dermatoph} tids con 
stitute predisposing factors in allergic contact 
dermatitis, except in so far as the resulting 
open lesions, like those due to am cause, 
even trauma may ofler an easy entrance for 
external irritants In a group of workers 
studied b} them 42 per cent gave positive 
tnchoph} tin reactions, but onl} an estimated 
0 2 per cent had allergic contact dermatitis 
Moreov er, onl} three cases of ids ’ of the 
hands were discovered in over 2000 workers 
examined 

Frnall} , the fact is to be stressed that local 
infections, like trauma can be instrumental 
m localizing a specific allergic process to a 
given organ, such as the e}e This is called 
b} Riehra electiv e sensitization ” In cases of 
long standing infection the resultant allergic 
state cannot usuall} be removed b} merel} 
eliminating the infection Similarl}, when 
skin tests to the bacterial agent have become 
positive, removal of the infection will not 
readily alter the reactivit} of the skin to the 
bacteria (for detailed discussion, see p 436) 

W e must also mention brief!} the importance 
of infestation as a predisposing factor In 
children especially, but also m adults living 
in hot climates, the rdle pla} ed by infestations 
is generally underestimated Intestmal para 
sites (eg, oxyurides, ascandes, tapeworms, 
echinococci) are chief!} to be considered 
Thus Kerl reported a severe case of cold 
urticaria that was cured on]} after extermina 
tion of an ascans infestation Adelsberger 
and Munter described the case of a }oung 
woman with severe dermatitis whose skin, 
condition cleared up after elimination of certain 
foods from her diet, but reappeared when she 
failed to adhere to the regimen After sue 
cessful treatment of a tapeworm infestation, 
how ev er the patient’s intolerance disappeared 
complete!} 

Toxic states finall}, can also pave the «aj 
for allergies In this categor> belong those 
hypersensitivities that follow poisoning b} 
drugs such as arsphenamme, gold, and mercui} , 
or that are initiated by poisonous insect bites 
In this connection, alcohol and nicotine must 
also be mentioned since excessive use of them 
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keeps the vascular system and the autonomic 
nervous system in a chronic state of irritability . 


G. NUTRITION 

We are probably not yet fully aware of the 
importance of defective diets m predtsp^mg 
to an allergic state in relation to other allergens. 

By “his « do not refer to the well-known 
food allergies. We shall here disregard certain 
factors that are important in individual cases 
but do not concern the general problem in- 
volved: among these are faulty mastication 
which is often due to missing teeth, inadequate 
salivation, hasty swallowing of foods (a resul 
of the hectic tempo of present-day life), 
overly rich foods, etc. Our discussion will 
be limited to those basic points that show tha 
the diet of the so-called civilized peoples has 
undergone a considerable qualitative change. 
These are as follows: 

(1) The constantly increasing use of chem- 
ical fertilizers has changed the chemica 
composition of vegetables, fruits, and amma 
fodder, in the direction of an increased content 

„f iKitassium, iodine, and other elemen s 

“SrS^g^^mica, 

composition of foodstuffs may lead to m- 

C "e n wW=r »nsnmp.ion of canned foods 
means that increasing amounts of chemicals 
“dded as preservatives (e.g., 
sahcvlic acid, and sodium chloride) are in 
™2d ‘ besides this, traces °f metal-small 
S they may br^ftad their way into the body 
(3) Countless people take iodize 53 
Iodine of course, by reason of Us 
on the thyroid gland, represents a possMe 
predisposing cause of allergization „| t 

suggested that the ingestion of iodized ml 
may sensitize patients to such a de^eetha 
subsequent small medicinal doses of mdrf 
may cause severe iodermas and possibly 

''W The drinking water of our large cities 
has a high chlorine content. 

»« Bechet. P E : *»d 


(5) Flour contains considerable quantities 
of potassium and ammonium persulfate; these 
chemicals, added for the purpose of bleaching 
the flour and of making it easier to bake, are 
also likely to allergize (p 405). 

(6) Increased use of chemicals m combatmg 

pests in orchards, fields, and vineyards results 
in a constant increase m the quantities of 
arsenic and other poisons to be found in fruits, 
vegetables, wines, etc. . 

(7) The typical inhabitant of a large city 
is likelv to eat highly salted and spiced foods, 
thus exposing himself to irritation of the 
intestinal mucosa. 

(8) He is also likely to consume far too 
much protein, especially animal protein (meat, 

C8 (9) Generally speaking, our cooked foods 
are deficient in vitamin content. 

(10) In certain areas— of South Dakota, 
for example, and of Nebraska and Wyoming 
— wheat, corn, and barley- grow on soil that 
contains enough selenium to bring on the so- 
called ‘‘alkali disease” in animals. Investiga- 
tive studies have yet to be undertaken to 
determine whether selemum-a chemical 
cousin” of sulfur — everts a sensitizing influence 

other than its known toxic effect. 

Aside from these factors that affect the diet 
of'a great part of the population, there are 
others of equal importance. Thus, as Luith- 
Ipn’s*’ fundamental investigations have 
shown, an acidotic diet tends to decrease the 
resistance of the organism and especially of 
the skin, an alkalot.c diet, on the other hand 
tends to increase resistance Rlauder and 
Brown** continued investigation along these 
lines and found that the w inter diet of animals 
oak bread, etc ) is on ac.dot.c diet tending 
i„ increase susceptibility to sensitization; 
while the summer diet (green fodder) is alka- 
lotic, and definitely decreases the animals 
susceptibility to sensitization These findings 

„ erc confirmed by experiments performed by 

Sulzberger and Mayer* 1 ' animals could not be 
allergized to arsplienarmne for example 
dnrinv the summer when they were on an 
alkalotic diet, but they could be when on a 
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winter diet (acidotic), and vice versa \ on 
Engel was able to demonstrate that animals 
on a winter diet gave tuberculin reactions that 
were stronger than those given by animals 
on a summer diet It is quite possible that 
much of the effect of these dietary regimens 
depended on differences in their vitamin 
content rather than on other qualities 

Koemgstem reported an interesting observa 
tion a salt poor diet increases the suscepti 
bihty of the skin to allergization This was 
confirmed by Kile and Pepple, 2 * 8 who showed 
that sensitized animals on a salt free diet 
gave more marked allergic reactions than 
♦he controls Gerson came to the same 
conclusion in regard to human beings He 
observed that tuberculous individuals sub 
sisting on a salt poor diet gave very strong 
and occasionallj alarming reactions to tu 
berculin According to Bretnener a low salt 
diet increases the sensitivity of the skin to 
ultraviolet rays 

Despite a great deal of experimental work 
on the subject, the question of whether or not 
vitamin deficiency influences the suscepti 
bility of the organism to allegation remains 
a highly controversial point On the one hand, 
Sulzberger and Oser, 269 Cormia, 270 27l Streit 
mann, Wiedmann Hochwald, Diehl, and 
others maintain that animals on a diet deficient 
in vitamins can be sensitized more readily 
than animals on a diet containing adequate 
amounts of v itamin C These authors found 
that it was impossible to produce sensitization 
to arsphenamine in guinea pigs after a period 
of high vitamin C intake As earl} as 1924, 
Wedgewood 272 showed that lethal anaphy 
laxis in guinea pigs could be completely 
prevented by injections of lemon juice Me 
Chesney et al 273 found that ascorbic, iso 
ascorbic, and d glucoascorbic acids as well 
as lactic acid, reduced the toxicity of arsemcals 
in animals provided they are administered 
in adequate dosage and at the same time 


ssa Kile R L and Pepple AW J Invest Dermat I 59 1958 
Kt Sulzbebgee VI B and Oser B L Proc Soc Expe Biol A. 
Med 32 16 1935 

* » Cobuia F E Canad M A J 34 302 1031 
m Idem J Invest De mat 4 81 1941 

iTi \\ epgewood P E Umv Cincinnati M Bull 2 1 * 1924 

• » McChesney E W Eabloi O W and KllscK C H Jr 
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Bertellotti 274 showed that a state of vitamin 
C deficiency lowered the minimal lethal dose 
of arsphenamine in animals while tolerance 
could be restored to normal by adding syn 
thetic vitamin C to the diet Similarly 
Steinbach and Klein” 75 demonstrated that 
cevitamic acid increased the tolerance of the 
animals to tuberculin A partial degree of 
protection against anaphylaxis requiring large 
dosage of ascorbic acid administered simul 
taneously with or shortly before the sensitiz 
mg dose, was reported by Pacheo and Para 276 
Farmer and Kassman 277 believ e that if vitamin 
deficiency is carried to the point of depletion 
of the ascorbic stores of the adrenals anaphy 
laxis is enhanced Lesser degrees have no 
effect on anaphylaxis, but suffice to increase 
lethal shock from histamine, as compared with 
control animals These effects are at 
tributed 278 to a decrease m the cholesterol 
content of the adrenals, leading to a dim 
inution m the content of cortical hormone 
On the other hand certain authors including 
Cohen, 279 and McDonald and Johnson, 280 
found that neither deficiency nor overdose of 
vitamin C had an effect on eczematogenous 
sensitization to arsphenamine or to poison 
ivy and no influence on anaphylactic shock 
Similar frankly negative reports were made by 
Dragstedt et al 281 Fuller et al 2W and others 
And Kile and Pepple 288 went so far as to state 
that animals placed on a diet free of vitamin 
C until they showed marked symptoms of 
avitaminosis could not be sensitized These 
discrepancies may possibly be explained in the 
light of YoshikawaV 83 observations that the 
daily administration of small quantities (2 5 
mg ) of vitamin C while guinea pigs are being 
allergized, will increase the allergy, moderate 
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doses will have no effect, and large doses (100 
mg.) will have an inhibiting influence. 

Reports of attempts to influence human 
allergies by means of vitamin C are equally 
controversial (Bundeson et al. 2 * 4 ). Partial 
or complete avoidance of sensitivity to ars* 
phenamine by means of ascorbic acid was 
reported by Dainow, 2 ** to sulfonamides by 
Pelner”® and Schropp, 2 ” and to salicylates 
by Felner. 289 Beneficial results in various 
allergic diseases from large doses of vitamin 
C were reported by Holmes and Alexander, 289 
Holmes, 290 Rosenberg, 291 Hagiescu et al., 292 
and others. Howe\er, the bulk of recent 
reports (Hunt, 293 Hebald, 231 Engelsher, 295 
Friedlaender and Feinberg, 2 '** Lieder, 297 and 
others) are entire!}' unfavorable to this therapy. 
The observations of the present authors are 
in complete agreement. New bold 299 found 
that ascorbic acid had no significant effect on 
skin reactions to intraderma! pollen testing in 
hay fever cases. 

A r&um6 of the recent inv estigations on this 
problem w T as included in a review of the rela- 
tionship of vitamins to allergy by Brown. 299 

The entire question evidently requires 
further study by technics that avoid the uncer- 
tainties inherent in most or all of the investiga- 
tions cited above. Certainly one important 
reason for the discrepancies lies in the failure 
clearly to differentiate between allergization 
and non-allergic toxicity (since ascorbic acid 
does appear to have a detoxifying effect on 
pentavelent arsenical compounds). Moreover, 
a careful appraisal of the state of vitamin C 
balance both in experimental animals and in 
human subjects employed in such studies 

”* Bcsdeson.H V , AnoN, H C S .Green-butm.R S . Fauiis, 
C J , and Abt, A F JAMA 117.1692,1911 
IO Duxow, J Piesse med 45: 1670 1937 
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might partially clarify the difficulties, at least 
to theeNtent of determining whether a hypo- 
vitaminosis C is being treated 

Yamamoto 300 and Kin and Lee 30 * claim that 
the administration of vitamin B t during 
allergization, or prior to administration of the 
shock dose, has an inhibiting effect on anaphy- 
lactic shock in guinea pigs According to 
Wedgewood and Grant, the rat can be aller- 
gized only when on a diet deficient in vitamin 
B . How ever, F rei 30 ' 1 found no effect of vitamin 
B complex on anaphylaxis in guinea pigs. 
Attempts to influence human allergies by 
administration of thiamin chloride, nicotinic 
acid, and other factors of the B complex has 
led to similarly contradictoiv results (Broivn 299 ). 
Vitamins A and D do not appear to modify 
either arsphenamine sensitization or reaction 
in guinea pigs (Frei 302 ). 

H SEASONAL, METEOROLOGIC, AND 
GEOGRAPHIC INFLUENCES 

Clinically it is a well-known fact that 
seasonal, raeteorologic, and climatic influences 
are important factors in the production of 
allergic diseases and also in the elicitation of 
individual attacks 

The seasonal influence on the human and 
animal body is clearly manifested by the fact 
that in the spring and in the autumn the 
organism’s resistance is lowered, or, in other 
words, sensitiveness is increased. We shall 
not discuss seasonal fluctuations in infectious 
diseases, but shall consider only their effect 
on allergic diseases and allergic reactivity. 
Mayer and Cajkovac, and also Koehn, have 
presented interesting statistics on the seasonal 
dependency of allergic dermatitides, neuro- 
dermatitides, and prurigo These statistics 
all show a definite peak reached during the 
spring and autumn. Peyrer, as well as 
Schnippenkoetter, have described the occur- 
rence of seasonal trends in the tuberculin 
reaction, the former author in relation to chil- 
dren, the latter in relation to adults with tu- 
berculosis They agree on a late spring peak 
in sensitivity to tuberculin, with smaller skin 
reactions during the w inter months. 

The exact reason for this seasonal influence 


i* YaK twno, M Oriental J Di» Infant' 23 11, 1938. 

»* Kix, S S . and Lee, II K J Cliosen 31 A 29. 21, 1939. 
Fsci, W J lnve«t Denoat =. 117. 1942 



70 


Allerg\ 


is not known Various possibilities have been 
advanced, including endocrine factors, changes 
m the composition of foods (winter and summer 
diets, as mentioned abo\e), and other mech 
anisms 

Petersen and MUUken MJ and De Rudder 30 ' 
compiled numerous observations on the con 
nection between the weather and asthma 
As is well known, many patients with asthma, 
rhinopathy, and migraine suffer particularly 
severe attacks on sudden changes in the 
weather Kaemmerer 305 reported a definite 
relationship between chronic urticaria and 
certain weather conditions More recent m 
vestigations have demonstrated the importance 
of meteorologic and atmospheric conditions, 
such as barometric pressure, au motion 
temperature, high humidity, degree and dura 
tion of sunshine, atmospheric electricity, etc 
Years ago, Hansen and Michenfelder observed, 
in the course of allerg) testing in human beings, 
that the reactions were stronger when the 
barometer was low than when it was high 
Likewise, Courtnght and Courtright 300 showed 
that an experimental condition of low atmos 
phene pressure was conducive to a significant^ 
higher number of reactions in guinea pig 
anaphylaxis than was high pressure Both 
Lauf and Haag demonstrated b> means of 
animal experiments that a rise in atmospheric 
pressure tends to inhibit anaphylactic shock, 
while a decrease in air pressure has little effect, 
and that the decisive factor is not the level 
of the pressure but rather its fluctuations 
According to Preuner,* lsl the susceptibility 
to attack, in allergized animals depends not 
so much on individual meteorologic factors 
, iiVnffi/sjplri ti'/z m*, tvn/piriAvx*., 

nudity), as on general weather conditions, 
such as the movements of masses of air, sudden 
changes of heat and cold fronts, etc Similarl) , 
Courtnght and Courtright 306 found that 
“shifts” in the atmospheric conditions to 
•which guinea pigs were exposed were more 
favorable to sev ere anaphylactic reactions 
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than any single set of conditions, although 
even the latter had considerable influence 
The greatest number of shock reactions oc 
curred on shift (1) from hot dry air to low 
barometric pressure, (2) from low pressure to 
hot dr> air, and (3) from hot moist to cold 
dr> air without the allergen, and back to hot 
moist air with the allergen Petersen and 
Vaughan 301 noted that deaths from asthma 
occur more frequent!) following a marked 
drop in atmospheric temperature (major 
polar air masses) with exitus during the sub 
sequent rise, often accompanied by a baro- 
metric crest However, other typesof weather 
changes (in humidity, air ionization, wind 
v elocity, etc ) ma) be significant 
Hagen, BeUmann and others have shown 
that atmospheric influences bring about ob 
jective organic changes Microscopic ob- 
servation of the capillaries reveals that the 
vascular system undergoes abnormall) exag 
gerated reactions (spasm, paralysis) following 
thunderstorms or sudden changes in weather 
Petersen 305 has pointed out that vasoconstric- 
tion and vasodilatation, reflected in blood 
pressure readings, are largely influenced by the 
meteorologic environment, particularly by 
the infall of polar air, which causes peripheral 
vasoconstriction V eather changes also have 
a profound effect on the autonomic nervous 
s)Stem, endocrine mechanism, chemical bal 
ance (blood pH, K/Ca ratio, protein con 
centration, etc), and even m variations in 
tolerance of drugs, including opiates (Petersen 
and Vaughan 307 ) Resulting local tissue 
changes include variations in vascularity, 
temperature, and fluid balance, in the vis 
cosity, osmotic pressure, and surface tension 
of the mucus, in ciliar) activity, and in the 
adsorption of the allergen (Courtright and 
Courtnght 306 ) Periods of peripheral vasodi- 
latation characterized bv a drop in diastolic 
blood pressure are accompanied, according to 
Howe, 308 by an increased reaction to tuberculin 
Conversely, a decreased tuberculin sensi 
tneness will be found at times of peripheral 
vasoconstriction, as manifested by a rise in 
diastolic pressure 
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Petersen 503 recently reviewed the profound 
fluctuations in body physiology and the 
complex interplay of the various “balances” 
maintaining the equilibrium of the organism, 
occurring in consonance with seasonal and 
day-by-day variations in environmental con- 
ditions, particularly as regards meteorologic 
factors. These are of immense importance 
to the allergist in their influence on reactivity 
to testing, in evaluating the patient’s response 
to exposure to the allergen, and in under- 
standing other allergic phenomena 

Geographic influences must also be con- 
sidered. It is w ell known that the nature of 
the soil plays a rfile, notably in asthma. Areas 
situated on the seashore and therefore damp, 
as well as moors and clay soil, fax or develop- 
ment of asthma and rhinopathy, probably 
because of the presence of great quantities 
of molds and bacteria Dr> regions (deserts, 
dunes) are much better for patients with 
asthma. Furthermore, the type and quantity 
of vegetation in a given region is of considerable 
importance. High altitudes are known to be 
beneficial in allegation of allergies, owing 
mainly to the sparse vegetation and to the 
relative absence of inhalant allergens. More- 
over, endocrine influences and metabolic 
changes occasioned by the high altitude 
might well play a part, since it has been dem- 
onstrated that the threshold of sensitnity is 
generally higher in the mountains The 
senior author observed, for example, a case 
with manifest h> persensitiveness to trout when 
the patient was in the city; in the mountains, 
howe\er, at an altitude of some 2,700 feet, 
the patient was able to enjoy this fish, pre- 
pared in an identical manner, with complete 
freedom from symptoms. Brandt and the 
senior author knew a physician who for mam- 
years had been hypersensitix e to eggs, after 
several weeks’ sojourn in the mountains (at 
an altitude of 3,000 feet), this hypersensitive- 
ness was no longer manifest, though it re- 
appeared soon after the patient’s return to 
the city. Rowe 510 recorded the beneficial 
effect of dry and particularly of high regions 
on food sensitiveness. 

It is apparent that the pollen grains and 
fungous spores which a patient inhales, the 
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plants with which he comes into contact, the 
foods he is likely to eat, and even the type of 
animal danders to which he is exposed will be 
indirectly determined in large part by geo- 
graphic and climatic influences. References 
to these relationships will be found through 
out the other parts of the book. 

I. SOCIAL AND ENVIRONMENTAL 
FACTORS 

The allergic diseases are definitely diseases 
of civilization. Just what is responsible for 
this is not well known. Among the factors 
that must be considered are: the increasing 
artificiality of our diet, faulty diet (increased 
consumption of protein, salt, and spices, as 
well as of food substitutes); the hectic tempo, 
excitement, and tension of city life, central 
heating and air conditioning; polluted air, due 
to automobile exhaust fumes, gasoline, dust, 
etc Each of these various potential factors 
has been discussed separately elsewhere, in its 
appropriate place. 

\Ve must not ox erlook the fact that there is a 
social factor predisposing to allergy: the in- 
tellectually and socially superior classes appear 
to hax-e a considerably higher incidence of 
allergies. Thus, 75 per cent of 300 cases of 
asthma, ranging from 2 to 20 years in age, 
were above average in scholarship, and only 
1 per cent was below (Clarkson 311 ) It is quite 
possible, however, that the material in this and 
similar investigations represented “selected” 
cases. Certainly, Piness et al 513 found the 
intelligence level of allergic children not to be 
significantly different from that of controls. 
Experience in clinics has convinced the writers 
that allergic patients come from all intellectual, 
social, and economic strata in about the same 
proportion as the general population 

The rural population shows much lower 
incidence of hay fever than does the urban. 
This may well be explained by the fact that 
continuous contact tends to produce hy- 
posensitization, xvhile intermittent contact 
prevents the development of adequate pro- 
tection. Furthermore, the farmer, since he is 
not exposed to the psychic and other irrita- 
tions of city life, is much less likely to be 
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allergic than the clerk or the factory worker 
Hjde and Kingsley 33 reported that in the 
examination of 60 000 selectees the prevalence 
of disqualifying allergic states was constant in 
man> socio economic backgrounds but there 
was a definite!) increased prevalence of severe 
allergic states in semirura! communities and 
a greatl) decreased rate m crowded tenement 
districts 

Among the env ironmental factors exposure 
to the allergen is b> far the most lm 
poitant It has now been definite!) es 
tablished — b> the experimental w ork of Bloch 
Landstemer Sulzberger and others — that 
allergization depends at least as much on 
quantitative as on qualitative factors (see p 
41) The fundamental experiments of Salen 
and Juhlin Dannfelt 51 hav e shown that subjects 
whose occupation brings them into especiall) 
intimate and very frequent contact with cer 
tain substances without producing allergic 
symptoms have positive skin reactions when 
tested with them — that is repeated exposures 
produce a latent allerg) These authors 
found that of 1 2o bakers 38 per cent gave a 
positive reaction to qe extract as compared 
with a per cent among controls and further 
more that in a group of 100 cavalrjmen 23 
per cent gav e positn e reactions to horse dander 
extract as compared to 8 per cent among per 
sons suffering from other allergies The 
majority of Swedish veterinarians are hy 
persensitive to brucella antigen Similarly 
children who live in a tuberculous environ 
ment and who show no clinical symptoms 
manifest a much higher degree of allerg> — as 
demonstrated b) their reactions to tuberculin 
—than do children of the same age who are less 
intimately exposed to tuberculosis (Poliak) 
Latent allergies merel> require some con 
tnbutoiy factor to elicit clinical manifestations 
One of these factors appears to be a change 
from continuous to intermittent general or 
local contact Thus it is not infrequently 
observed that a worker will present a rather 
slight local dermatitis as a result of prolonged 
contact with industrial irritants such as 
turpentine but severe manifestations will 
appear only after he has av oided actual contact 
with the eczematogenous agents for vaiying 
periods of time 
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The factor of exposure must in the future 
assume an ever increasing importance in 
predisposition to dermatitides asthma and 
rhinopathies in view of the tremendoush 
increased contact with chemicals m mdustr) 
and in the home In addition exposure to 
pollens molds and smuts is a definite factor 
in the acquiring of allergic diseases Thus 
Dutton 3 4 found that two seasons of occupa 
tional contact with sugar beet pollen was 
sufficient to allergize an appreciable per 
centage of workers Phillips' 1 reported that 
after five seasons of exposure to the spores of 
the newl) identified Johnson grass smut 
cutaneous and clinical sensitivities to that 
fungus were wide!) encountered 

J NONSPECIFIC IRRITATION 

The reasons whj a certain organ or tissue 
becomes allergized can not infrequently be 
explained bv the fact of a preceding non 
specific irritation Animal experiments by 
Seegal and Seegal * demonstrated the lm 
portance of nonspecific fixation if gljcerm 
is injected into the anterior chamber of the e)e 
of a specificall) sensitized animal the allergic 
inflammation following the administration of 
the homologous allergen will be localized to the 
inflamed uv ea 

Hansen frequentl) observed cases of mold 
asthma becoming manifest only after the 
patient had been exposed to chlorine vapors 
which are especiall) irritating to the bronchial 
mucosa Other asthmatics hav e reported that 
the) suffered attacks only after having worked 
for some time with tar or in occupations that 
exposed them to smoke Setterstrom has 
recently claimed that in the course of a single 
w inter da> more than 2 000 tons of sulfur 
dioxide (a gas formed by burning coal) are 
released into the air in N ew York Cit) The 
air over all industrial cities contains tre 
mendous quantities of dust Thus in Chicago 
a monthly average of oo 2 tons of dust per 
square mile fell m 1941 This fact will 
surel) help to explain the enormous increase in 
asthma in industrial cities Other highly 
important sources of irritation are benzine and 
oil vapors smoke from chunne) s locomotives 
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and steamships, exhaust fumes from auto- 
mobiles and factories, and the increasing dust 
content of the air, due to increased traffic. 

YVe have already discussed (p. 62) the 
question of nonspecific irritation of the gastro- 
intestinal mucosa — for example, by alcohol, or 
by highly spiced foods — as a predisposing 
factor in enteral allergization. Y\ e must 
not forget to include here such irritants as 
laxatives and “blood-purifying” teas. 

Particular importance is assumed by non- 
specific irritation in the production of 
cutaneous allergic diseases. A distinction 
must be made between acute and chronic 
irritation Acute irritation includes such 
trauma as intense sunburn, bums, scalds, and 
physical injuries, and is not infrequently the 
pacemaker of local allergic dermatitis, which 
may subsequently become disseminated But 
a far greater r6Ie is plaj ed by chronic irritation, 
such as friction, repeated minor injuries, 
chemical influences, particularly of alkalies, 
and maceration by beat and sweat. Such 
chronic irritation facilitates epidermal al- 
lergization by serving to break down the 
physical or chemical barriers of the skin, i.e , 
the homy protective covering of the stratum 
comeum and the fatty water-repellent se- 
baceous film that covers the normal skin sur- 
face. According to Burckhardt, 317 the normal 
skin possesses, as an inherent function of the 
epidermal cells, the capacity of neutralizing 
alkaline solutions at a certain rate He 
observed the important fact that all der- 
matitis patients who have been occupationally 
exposed to the injurious effect of alkalies (e.g , 
laundresses, galvanizers) exhibit a definitely 
lowered threshold of resistance to alkali, and 
that such individuals seem to be prone to 
allergic sensitization to cement, nickel, and 
turpentine, in the form of dermatitis. Burck- 
hardt’s findings were confirmed by Theileri 63 * 
and Zingsheirrr® 23 in cases of dermatitis in 
housewhes, lime and cement workers, and 
emptoxes in laundries and soap factories. 
In animal experiments, Burckhardt 117 also 
showed that the coincident addition of soft 
soap to an allergen, such as pinene (oil of 
turpentine), served to intensify the allergi- 
zation. In this connection, there is interest 
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in Stauffer’s 313 claim that substances with a 
high hydrogen ion concentration produce more 
local sensitization than do those that are nearly 
neutral. 

The importance of nonspecific irritation as a 
predisposing factor In the development of 
contact dermatitides may be illustrated by 
several frequently encountered examples. 
Thus, bakers often develop dermatitides on 
the forearms through the effect of leaven and of 
subsequent exposure to flour bleaches con- 
taining ammonium and potassium persulfate; 
housewives and laundresses are similarly 
affected on hands and arms softened by soapy 
water and exposed to various irritants con- 
tained in soap The predisposing cause in 
allergic shellac and paint dermatitides is gen- 
erally the use of fat soh ents to remove traces 
of the paint from the shin. All these cases can 
be explained by the fact that allergization takes 
place more readily m sites where the skin has 
been more or less stripped of its protective 
homy layer as a result of occupational injuries. 
Acids also exert a harmful influence on the skin. 

The danger of allergization is surely being 
constantly enhanced by the introduction of 
countless newly discovered chemicals into 
manufacturing processes Thus, the Amer- 
ican Chemical Society reported that in 1939 
alone 25,000 new chemical compounds were 
perfected. In 1940 the same society recorded 
the development of more than 1,000 new chem- 
ical compounds from mtroparaffin alone, for 
use as rubber accelerators, insecticides, sol- 
vents for lubricating oil, wetting and emul- 
sifying agents, etc. The same progress has 
continued at an even accelerated rate because 
of the war. 

A seborrheic tendency of the skin, as well as 
hyperidrosis, max- also be regarded as a non- 
specific irritant. Norwood and Evans 51 9 dem- 
onstrated that dermatitis of the hands of 
workers whose occupation necessitated the 
wearing of leather gloxes, was due to two 
factors: (1) the macerating effect of the gloves 
on the perspiring hands, and (2) allergic 
sensitization due to the occurrence of der- 
matophxtosis elsewhere on the body. Fur- 
thermore, it has been frequently observed that 
allergization due to dyed dresses, blouses, 
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shirts and other garments may arise in the 
copiously sweating axillary regions This 
is to be explained either by the fact that the 
allergen more readily permeates the softened 
skin that has lost most of its natural pro 
tectlve sebaceous film or by the fact that the 
dye by conjugation with the protein content 
of the sweat assumes the nature of a complete 
antigen (Fig 13) 

K PSYCHOSOMATIC RELATIONSHIPS 

A steadily accumulating body of e\idence 
indicates the importance of psychic factors in 
predisposing to precipitating and maintain 
ing allergic diseases Psychosomatic correla 


or trigger mechanism in an already estab 
lished allergic disease — essentially a condi 
tioned reflex and (4) as an effect of a chrome 
or recurrent allergic disease on the personality 
or psyche of the patient 
It is difficult to state how often apjiarently 
allergic conditions may result from purely 
psychic influences Among oOO cases of 
urticaria only 23 could solely be attributed to 
this etiology (Urbach 322 ) Others give dif 
fenng percentages and certainly they must 
vary for each disease Mayer 323 speaks of 
psychogenic asthma with the connotation that 
asthma is only a symptom complex and rec 
ommends the psychosomatic approach 



Ftc 13 Perspiration as a Factor Predisposing to Allergy 
Postdermat t C p gmentat on n a jute mill 0 ker due to hypersens t veness to dye n jute and confined to 
sk n s tes that persj ire heav > F nger 1 ke ] reject on is to l e noted here s eat carr ed dyestuff do vn ard 
Patch test ith d> ed jute was pos t ve onl> hen apj I ed on persp r ng skin area 


tions in allergic conditions have been exhaus 
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and Weiss and English 215 The limitations of 
the psychosomatic approach in allergy and 
in particular of psychoanalyt c thinking on 
the other hand was considered by Campbell 32 

Psychosomatic influences may stand in any 
one of four possible relationships to allergy 
(1) as the cause of pathergic diseases by 
essentially psychosomatic mechanisms (2) 
as a predisposing factor in the detelopment of 
allergy — i e certain personality constellations 
and certain psychic situations may pave the 
way for allergization (3) as an eliciting factor 
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Mitchell and Curran 3 * similarly discuss the 
TiemsAVwgvc afiVwgK* Yfi 'hViotti wtorerr/ Tsvttoi 
ods of etiologic diagnosis and therapy fail 
Such patients reveal an abnormal incidence of 
complaints of fatigue exhaustion headache 
gastro intestinal distress nail biting dreams 
vague aches and pains and in children poor 
eating habits thumb sucking nail biting and 
enuresis These are held to be somatic 
manifestations of psychological maladjustment 
in psychoneurotic individuals Their method 
of psychotherapy is presented in detail and 
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consists in substance of repeated nondirected 
interviews in which the maladjusted patient 
is encouraged to talk freely and persuaded by 
degrees to arrive at his own solutions of his 
problems. By such means, insight is acquired 
and eventually the patient progresses to in- 
dependent judgments with resultant decrease 
of fear and insecurity. Brown and Goitem®* 
go so far as to state that sensitivity is “dis- 
placed repressed sexuality,” and ObemdorF ’ 6 
that asthma “is a manifestation of a conflict 
concerning emission and reception, domination 
and submission, unconscious masculinity and 
conscious femininity ” 

Dekkez 311 and Unger' 1 ’ deny the existence of 
asthma due solely to nervous or psychic 
stimuli, although granting that they aggra- 
vate the frequency and severity of attacks 
The literature reports hundreds of clinical 
examples proving the importance of psy- 
chogenic influences in paving the nay for 
allergies. The renowned French clinician, 
Trousseau, was himself aware of some such 
sequence, for he believed that his first asthma 
attack, due to oat dust in his hayloft, was 
precipitated only because of a simultaneous 
psychic excitation (he noticed that his sup- 
posedly faithful servant was stealing oats). 
Kaemmerer observed the case of a young 
woman who as a girl had never been hy- 
persensitive to eggs: shortly after her marriage 
she developed asthma elicited only by the 
ingestion of eggs, and the predisposing factor 
was discovered to be a severe emotional shock 
on a sexual basis. Schultz described the case 
of a mother who was most apprehensively 
awaiting the outcome of an operation on her 
child; she then acquired h> persensitiveness to 
the kind of shrubs that were blooming in the 
hospital garden at the time of her anxiety. 

It is not easy to explain the manner in which 
psychic factors predispose to allergy. Per- 
haps the best explanation is that such in- 
fluences bring on alterations in the excitability 
of the autonomic nervous system and that 
stimuli until then of subthreshold level thus 
acquire the capacity of acting as excitants. 
Another possibility is that psychic stimuli, by 
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their effect on the vascular innervation, bring 
about a change in the blood supply of the 
peripheral tissues. The result is that patho- 
logic substances that normally cannot pene- 
trate the vessel walls are now absorbed, leading 
to an antigen-antibody reaction. The psychic 
factor can also exert its influence by affecting 
the digestion, either by bringing about a change 
in the blood supply, motility, or secretions, or 
by otherwise modifying the functions of the 
digestive organs. A fourth possibility is that 
the psychic factor acts in a manner much like 
the mechanism of the conditioned reflex. 
Ingenious experiments by Metafnikov ® 5 of 
the Pasteur Institute have demonstrated hoiv 
psychic influences may produce their effects 
over well-established allergic pathways. Rab- 
bits were immunized mtrapentoneally with 
cholera vibrios, the injections being invariably 
accompaned by a definite stimulus (e.g., 
beating of a gong), it was possible eventually to 
elicit the expected allergic reaction merely by 
sounding the gong, without administering the 
antigen. 

Mackenzie reports an interesting case that 
may also be based on a conditioned reflex: 
a patient with hypersensitiveness to roses 
always suffered an attack of sneezing at the 
sight of paper roses. The senior author made 
a similar observation: a man responded with 
his typical hay fever sjanp tomsjm viewing a 
scene representing a blooming meadow in the 
opera Faust. It would appear, then, that 
allergy may become a psychosomatic problem 
because of the facility with which such re- 
flexes are established. Thus an originally 
immunologic reaction may become a nervous 
reaction, especially when associated with 
apprehensive emotions, and be induced by 
psychic stimuli. 

A relatively constant personality type ap- 
pears to be characteristic of allergic patients 
Rogerson 330 found the asthmatic child to have 
above-average intelligence, and apt to be 
irritable, aggressive, quick to respond, over- 
anxious, insecure, and lacking in self-con- 
fidence. Wittkower 331 described the allergic 
personality as one of self-absorption, dream- 
iness, and ambition. Electroencephalographic 
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and personal jt\ studies of 45 chronic adult 
asthmatics In Rubm and Moses* 5 * indicated 
a single fairh definite personaht\ constellation 
fundamental!) passive dependent individuals 
who as children had had an o\erl\ protective 
dominating mother Thev had not attempted 
or attained anv great degree of independence 
in life, and thev seek care and protection 
Rorschach studies bv Ross and McNaughton 3 -* 
revealed the personahtj features associated 
with migraine to be persistence toward success 
diflicultv in sexual adjustment perfectionism 
uiflexibibtv conventional^ and intolerance 
These had been prev loush reported in clinical 
and psv choanah tic studies Mitchell and 
Curran 32 * found some or all of the follow mg 
characteristics in the maladjusted allergic 
an internal state of confusion accompanied b) 
feelings of fear, unhappiness, rejection, and 
inadequacy , expressions of hostility and guilt, 
tendency to depend on others uiabihtv to 
make social adjustment and seeking to escape 
by substitute satisfactions or w ithdraw mg into 
fantasy 

\s regards the effect of allergic disease on the 
psy che, Karnosh* 33 * points out that the nerv ous 
reactions of allergies are not greatlv different 
from those which follow in the wake of am 
chronic, irksome, disabling and irritating 
affliction The mental attitude is gov emed by 
the seventy and duration of the disease, colored 
bv the innate personality of the individual 
Hence, even though a causative relationship 
cannot be established, no allergic patient can 
be adequately evaluated without considering 
the personality structure m which the disease 
is implanted In addition there are the 
effects of epinephrine and ephedrme on the 
central nervous system, these are so well 
known as not to require repetition here 
Femberg®* states that the asthmatic child 
may become irritable nervous grouchv, or 
quarrelsome as a result of his disease or may 
use his attacks as a basis for gaming sympathy 
or as a means of escape from onerous duties 
He mentions that it is surprising how quickly 
one can often ree a return to completelv normal 
p s y che w hen successful solutions to the allergic 


a: Re 5 iv S and Moses L Psj- 
oRossW D and \!c.\ ircBTO- 
KaS-so hLJ P«j<hiat Qu 


bosom Med 6 31 19H 
Ft ltd !1Mi 
It 18 618 1544 
rtice tear Boot Pub Chi 


problem have been attained With this we 
would emphaticalk agree M Ze lei® 5 has 
reported an increased incidence ol alterations 
of the wave components in the electr i-enceph 
alograms of allergic patients as compared 
with non allergic subjects The«e were not 
present in hav fev er It is interesting to note 
in this connection that Horneck 338 lound hie 
times as many neurotic conditions among al 
lergic as among nonallergic persons (20S per 
cent as against 4 4 per cent) 

The effect of anxiety fear and fatigue — due 
to rejieated nocturnal air raid alarms — on the 
genera] lev el of unmunitv among the people of 
western Europe, was studied bv Pfannen 
stiel,** using the bactericidal index of blood 
He showed that there factors depressed the 
bactericidal titer verv decidedh, leading to 
markedly lowered resistance to infection 
Recent experimental studies would seem to 
indicate that the threshold of the allergic 
reactivity of shock tissue is decreased by 
psychic factors, aud increased if the emotional 
centers are calmed by hypnosis Thus Diehl 
and Heimchen* 3 * report that thev were able to 
strengthen or to weaken skin reactions to 
specific allergens bv suggestmg to the nar 
coti 2 ed patient that the injected allergens were 
stronger or w eaker than was actually the case 
Similarly , Clarkson 31 ’ reported the case of an 
asthmatic girl with a verv strongh positive 
skin reaction to egg under hvpnosis however 
the reaction w as negativ e The follow mg dav , 
without hvpnosis the skin test was again 
stronglv positive These observations were 
confirmed by Marcus and Sahlgren *** who 
succeeded in inhibiting positive reactions to 
pollen extract bv suggesting under hvpnosis 
that the injected allergen was another sub- 
stance Not only can an attack of asthma be 
terminated by hvpnosis but Zeller®’ has been 
able to teach asthmatics auto-bvpnosis, by 
which means they can control the attacks at 
any tune without medical attendance It 
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must be emphasized that this is by no means 
a substitute for the usual allergic management. 
In six of 19 subjects submitting to experimental 
sensitization of the skin by 2 . 4-dinitrochIor- 
benzene, Mom and Xoussiton® 40 observed that 
by non-hypnotic suggestion, such as the use 
of normal saline in place of the second ap- 
plication of the chemical, the intensity of the 
reaction could be increased to equal that of the 
treated areas, and the usual delay in the re- 
sponse eliminated. 

Contrary to previous reports, Zeller®* 1 found 
that the whealing response of sensitix e in- 
dividuals and that of passive transfer could 
not be abolished by deep hypnosis, nor could 


influence of mental factors such as tension, 
conflict, fatigue, exhaustion, o\envork, rush, 
disappointment, irony, stress and strain, 
apprehension, anxiety, fear, grief, sex conflict, 
etc. In many cases of allerg}' it is impossible 
to effect a cure until the mental elements 
causing disturbance ha\ e been eliminated. It 
has not infrequently been observed that cases 
of asthma, urticaria, and dermatitis clear up in 
a hospital enx ironment, where the psychogenic 
factors are often temporarily remoxed. 

We shall bneflv consider whether or not it is 
proper to employ such terms as “emotional 
anaphylaxis” (Mairet and Pieron), "allergy to 
life” (Moschcowitz), or “psx cho-allergy” 
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Psvchic Intlcence as Predisposing Factor l\ \elergization' 
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positive reactions be induced in non-sensitized 

sites. 

As a broad generalization, we may state that 
psychosomatic factors appear to loom the 
largest in neurodermatitis and urticaria, are 
of somewhat less importance in asthma and 
allergic rhinopathy, and of little or no sig- 
nificance in the causation of hay fever and 
allergic contact dermatitis. Of course, in 
any disease the patient’s reaction to his 
difficulties will depend on inherent personality 
traits, and these must be accorded their full 
value in therapy. Everyone who has dealt 
irith a llergic patients is aware of the harmful 
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(Marshall) If we adhere strictly to our 
original definition — natnelx , that exerv allergy 
is based on an antigen-antibody mechanism — 
then we must refuse, at least for the present, 
to accept these terms, and must substitute the 
word pathergx Moschcow itz® 45 answers this 
objection bx emphatically pointing out that in 
such conditions as infectious allergies and con- 
tact dermatitis, antibodies are likewise not 
demonstrable- "Just as light and heat are 
nonantigens, so can psx chic stimuli be regarded 
as psx chononantigens or psycho-allergens.” 
\\e should like to say, m reply, that ample 
proof has been advanced of the allergic nature 
of infectious allergies and of contact dermatitis 

u: Uos£BCc*TTr E Nr* Eosbnd J Med 213.617,1935 
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I here is, of course, the possibility that the same 
hapten mechanism that seems to be the basis 
for hypersensitn eness to bght and heat (see 
p 135) may underlie these cases of allergic 
symptomatology of psychogenic origin — with 
the difference, of course that while an external 
hapten is operative in the former the hapten, 
if any , would be of endogenous nature in the 
latter The biochemical foundation for this 
hypothesis is found in the important studies of 
Lumiere 313 who showed that emotional shocks 
bring on chemical changes ui the blood in the 
form of flocculation This protein can assume 
the character of foreign protein and can thus 
become a hapten 

\\e wonder whether progress of research in 
the field of endogenous haptens will in the 


“ LvwtXE A Presse mid 34 993 1928 


future explain cases such as the following on 
the basis of an alteration of the body s own 
protein due to se\ ere emotional shock About 
eight hours after great excitement (usually a 
football game), a patient observed bv Wilder 
invariably presented an angioneurotic edema 
of the face and oral mucosa Under hypnosis 
he was assigned the posthypnotic task of be 
lieving that the football team of which he was 
such an ardent fan was suffering an over 
whelming defeat, eight hours later a swelling 
set in that was promptly controlled byepmeph 
rme (riGs 14, 15) We might also mention 
here the case of a boy who suffered from 
a severe dermatitis due to hypersensitn eness to 
caterpillars, after an interval of a year the 
condition recurred after the boy had been re 
minded of his illness by merely looking at 
caterpillars 
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INCIDENCE OF ALLERGY 


I x recent years, there has been an alarming 
increase in the incidence of allergic diseases, 
even if one conservativ ely includes as such only 
asthma, hay fever, rhinopathv, allergic contact 
dermatitis, and food and drug hypersensitivi- 
ties. The writers do not believe that this can 
be explained simply by the theory that physi- 
cians are becoming increasingly “allergy 
conscious.” What, then, are the reasons for 
the well-known fact that in the United States 
alone there are non millions of hay fever and 
asthma sufferers, as compared with only some 
tens of thousands about thirty or forty years 
ago? Why are they chiefly to be found in the 
large cities? The \anous social and env iron- 
mental factors accounting for this have been 
discussed in some detail in the preceding 
chapter 

It is quite difficult to arrive at even a rough 
estimate of the actual incidence of allergic dis- 
eases. Statistics are generally based on the 
histories and on skin testing. E\en granting 
that one can give credence to a patient’s state- 
ment that he and members of his family have 
suffered from asthma, urticaria, migraine, etc., 
it is now generally accepted that only a portion 
of such cases may be considered as allergic. 
And the results of skin tests are even less 
dependable. When such tests are undertaken 
with a sufficient number of extracts, it is almost 
impossible to nnd an individual who is abso- 
lutely “normal.” Thus Grow and Herman 53 
showed that in a group of 150 normal persons 
tested w ith thirteen extracts, 55 5 per cent ga\ e 
positive reactions; of these 150 individuals, 40 
gave histories of mild allergic manifestations 
during childhood, but not of asthma or hay 
fever. The w riters personally are of the opin- 
ion that only exposure and elimination tests 
are reliable for this purpose. 

With these limitations in mind, we should 
like to present some statistics. According to 
Vaughan, more than 10 percent of the popula- 
tion present frank allergies, usually of subacute 
or chronic character — a group that he desig- 
nates as “major allergies”; approximately 50 
per cent give histories of transient episodes 


(“minor allergies”) The difference between 
the two groups chiefly depends, according to 
Vaughan, upon the degree and frequency of 
contact with the offending allergen These 
figures would seem to indicate that more than 
half of all Americans are allergic. Such an 
interpretation would, how ever, give an utterlv 
false picture of the general incidence. For, 
supposing that an individual suffered years ago 
from urticaria after eating straw berries, or from 
dermatitis following injections of neoarsphen- 
amine, this does not necessarily mean that he 
will now react to these allergens. Not ev erv- 
one who once suffered for several weeks from 
some gastric or intestinal disorder need «oa* be 
considered as a gastro-mtestinal case. When 
one counts only the frank allergies and those 
who show reactions on every adequate ex- 
posure to the specific allergen, it w ill be found 
that no more than 10 to 20 per cent of the 
population can be regarded as being truly aller- 
gic Table 12 presents a few of the more 
important statistical data. 

The figures for prevalence of chronic diseases 
in the United States in 1937, according to the 
report of the United States Public Health 
Service, 35 * show 3,450,000 cases of hay fever 
and asthma alone. To these should be added 
a fair portion (perhaps 25 per cent) of the 
l,700,000casesclassffied as chronic bronchitis, 
and of the 1,150,000 cases of sinusitis, since 
protein and bacterial allergy plays a rather 
important part in the causation of these dis- 
eases. This giv es a total incidence for respira- 
tory allergy alone of about 12 per cent of all 
chronic diseases, or about 3 per cent of the 
entire population. These figures do not in- 
clude the millions of sufferers from those forms 
of hay fever and asthma that are not suffi- 
ciently severe or prolonged to cause disability 
Moreover, the untold hundreds of thousands of 
instances of gastro-mtestinal, cutaneous, and 
other allergies, if combined, would give a 
startling total. 

Estimates of the incidence of the individual 

144 P-rljniaaty Reports. Nitioual Health Survey, Sickness and 
Medical Care Ser-, Bull «,C S Pub Health Service, 193«. 
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allergic diseases also show wide fluctuations 
For example, asthma has been found to occur 
in from 0 5 per cent (Rackemann 20 ) to 3 per 
cent (Vaughan 51 ) of the population groups 
studied, and hay fever m from 3 per cent 
(Piness and Miller 5115 ) to 8 per cent (Pipes’ 16 ) or 
10 per cent (Sen ice* 17 ) 

The broad experience of the military services 
and of national selective service examinations 
has brought out some interesting data Dur- 
ing \\ orld \\ ar I, 2 62 w hite soldiers per thous- 
and and 5 6 colored soldiers per thousand were 
admitted to Army hospitals with a diagnosis of 
asthma, but 15 years later 12 per thousand were 
receiv mg compensation for this disease 515 In 
60,000 consecutiv e examinations of selectees at 


Table 12 — Estimated General Incidence of Allergy 
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the Boston Recruiting and Induction Station in 
World W ar II, 495 (0 83 per cent) were dis 
qualified for general military service because of 
severe allergic states (Hyde and Kingsley 313 ) 
In the examinations of 45,585 eighteen and 
nineteen year old registrants, asthma was de- 
tected in 5 3 and vasomotor rhinitis in 5 3 
cases per thousand examined (Rowntree et 
al 319 ) The respective rate for rejection for 
general military duty was 3 7 and 0 8 In 
addition, a certain proportion of the observed 
cases of sinusitis (1 2 per thousand) and of skin 

ui Piness G and Mule* J1 JAMA b 339 19£> 
p, pf ;s D M South VI J 30 1012 1937 
«7 SzinlCE W C JAMA 111 2034 1939 

Dept A3 S Army m World War Vol IS Statistics Wash 
melon’ Covt Punting OS 192a 
«*» RowNtsfe L G McGill k H and Edwaeds T I J 4 
M A 113 181, 1943 


diseases (15 7 per thousand) must be allergic 
Needless to say, these represent selected’ 
groups as regards age and sex 
At one Army post 15 0 cases per thousand 
required clinic or hospital treatment with 
rates of 3 41 for hay fever, 2 36 for asthma 131 
for perennial rhinitis 6 32 for various derma 
tologic allergies, and 1 05 for ophthalmic aller 
gves, according to Blank 350 At a later date, 
Blank and Levitt 351 at the same installation 
reported that allergic rhmopathy, including 
hay fever, had an incidence of 6 32 per thous 
and men At another post, Gold and Baze 
more 35 ” noted a total of 35 01 ambulatory and 
ward cases of allerg) per thousand men with 
the following rates asthma 18 0, hay fever 
3 9, allergic rhinitis 1 2, ‘atopic eczema” 3 1, 
contact dermatitis 0 7 dermatitis venenata 
2 5, urticaria and angioneurotic edema 3 1, and 
migraine 0 3 In both these studies the figures 
do not reflect the total incidence, since onl) 
those soldiers having allergic conditions of 
sufficient seventy to seek or require medical 
care under military conditions are included 
Moreover, in comparison with the findings in 
the general population surveys given above, 
these involve only those of military age, nearly 
exclusively males and a group previously 
screened by repeated examinations to deter 
mine fitness for service 

As to sex distribution, the statistical picture 
varies with each allergic entity, and further, 
for an) given disease, with the age group 
Bray 79 concluded from extensive pediatric 
material that asthma is twice as common in 
boys as in girls, but, on the contrary, is some- 
what more frequently seen m girls than in 
boys after puberty In Urbach’s 3 ^ 3 experience, 
figures covering the first two decades of life 
comprise more than twice as many boys as 
girls Adam, Coke, Hansel, Peshkin, Salter, 
and others, in reports covering other allergies, 
have also shown that male incidence predom- 
inates in the first decade of life From puberty 
to about the fiftieth year of life, allergic dis 
eases are said to be found more frequently in 
women than in men, while from the fiftieth 
year on, men again seem to lead In the ages 
from 15 to 45 years, according to Bray 79 and 

«» Euss P ]UU Clin Med 28 639 t94S 
» 1 Hem and Levitt H Ann Allergy 3 113 1943 
« Gold E M and Bazeuoue J M J Allergy 15 279 1914 
F3 Uebach E Internal Chn 4 89 1940 



Incidence of Allergv 


81 


Vaughan, 51 allergic conditions are seen more 
often in females than in males, in a ratio of 5 
to 4. 

Somewhat different figures are reached, how- 
ever, when one analyzes the distribution of the 
various allergic diseases according to sex but 
without considering age The majority of 
authors (Adam, Coke, Hoffman, Piness, Racke- 
mann) report a preponderance of males in 
respect to asthma, their totals ranging between 
53 and 57 per cent. In 458 asthma cases, the 
senior writer 335 found 57.5 per cent male and 
42.5 per cent female. For nasal allergy, on the 
other hand, Hansel 331 reported a higher inci- 
dence among women (54.3 per cent). The 
senior author 303 recently arrived at practically 
identical figures (54 per cent female, 46 per 
cent male). It is generally known that mi- 
graine is much more frequently observed in 
women than in men — the relative figures are 
70 per cent as against 30 per cent. A similar 


Table 13 — Sex Incidence of l rhcaria 
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ratio is seen for urticaria, as is shown in Ta- 
ble !3. 

According to Bray, 79 Rowe, 110 and others, 
the transmission of the allergic tendency seems 
to occur twice as frequently through the female 
as through the male; furthermore, twice as 
many offspring are likely to be affected in the 
transmission through the female. 

With respect to age distribution , conditions 
in America and in Europe seem to differ. 
Numerous American authors (Rackemann, 
Hansel, Bray, and others) have frequently 
observed asthma, nasal allergy, and even 
migraine (Vaughan) in very young children. 
Only in recent years have the authors seen 
relatively numerous cases of hay fever in 
children 6 to S years old, while, despite a con- 
siderable material, asthma and rhinopathv w ere 
rather rare in this age group. All this is prob- 

** F. K Allergy of the Note and Firetusal Sinuses St 

Lovis Vto‘b>, 19.,4 

*** I'mra, E.. Arch Otolarysg; JJ-S$2.1W1 


ably due to the fact that in Europe allergic 
diseases are not nearly as widespread as here, 
and that therefore the factor of heredity plavs 
a considerably less important r31e abroad than 
here. Spam and Cooke 336 have shown that in 
asthma cases with bilateral inheritance of al- 
lergv-, the symptoms become manifest during 
the first decade of life m 79 1 per cent of cases 
■ — as compared with figures of 36.3 per cent for 
those with unilateral mheritance, and of 21.7 
per cent for those without inheritance. Simi- 
larly, Balyeat 337 reported that if the inheritance 
is bilateral, allergic manifestations make their 
appearance before the age of 10 in 58.6 per 
cent of cases, in contrast to 32.3 per cent for 
this age if the mheritance is unilateral. These 
figures, do not, of course, take infantile derma- 
titis or strophulus into consideration 

With reference to race incidence, it raav be 
said that, in principle, members of all races 
can become allergized. And this statement is 
in no way refuted by reports that hay fever 
and asthma are rarely observed, for example, 
among American and East Indians or native 
Javanese and Malayans (Thommen), for, as 
we have already explained, allergv- is unques- 
tionably one of the dubious privileges of 
civilized peoples, and is thus a matter of social 
rather than of racial predisposition It might 
pertinently be mentioned that, according to 
recent investigations, American Negroes are 
now showing a constantly increasing incidence 
of allergic diseases. In fact, asthma appears 
to be about 25 per cent more common in j oung 
Negro males than in whites (Rowntree et al. ,w ), 
although rhinopathv is comparatively much 
less common The especially high incidence 
among the Jewish race may readily be ex- 
plained by the fact that, especially in recent 
years in Europe, the Jews have been under 
great psychic strain, which constitutes an im- 
portant predisposing factor in allergy. We 
have mentioned elsewhere Hara’s interesting 
observation that the Japanese acquire hay 
fever in America but not in their native land 
(see p. 514). None of the existing evidence, in 
short, permits us to assume that there is such 
a thing as racial predisposition to allergv-. The 
fact tb3t the white race shows the highest 
incidence of allerg)- is obviously explained on 

*** Spin. W . C . and Cooce. R A:J Immunol 1J.93.1W7. 
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the basis of the higher plane of civilization w ith 
the peculiarly unfavorable influences m\ olved 
It has often been pointed out that blond 
blue eyed, fair skinned persons not only ha\e 
more sensiti\ e skins than dark haired dark 
e\ed persons but are also more readily aller 
gized It is noteworthy in this connction 
that most eczematous infants and children ha\ e 
blue eyes and light hair On the basis of 
epidermal allergization experiments Ro«ten 
berg and kanof 35 ® report that \egroes are less 
readily sensitized than are white persons 
This is confirmed by actual experience in m 
dustry (L Schwartz) The investigator e\ 
plains this on the basis of their relatively 
greater sebaceous secretion which may act as 
buffers or neutralizers of the sensitizing sub 
■stances These remarks apply, of course only 
to allergic shm diseases 
Finally mention must also be made of 
Cocas interesting observation that the inci 
dence of asthma hay fever and other allergic 
diseases in the insane is less than 0 1 per cent — 
as compared with a figure of 3 a per cent for the 
population as a whole In fact among the 
3 700 patients of the Rockland (\ Tt ) State 
Hospital for the Insane Blaisdell has seen only 
2 cases of hay fever and 1 case of asthma 

»» Rostensekg V J» and Kasof K M J Invest 
4 SOS 1941 


And Roger Reid of the Department of Mental 
Hygiene of the State of Tvew \ork found 
among the 2 900 mentally deficient inmates of 
Letchworth tillage (\ Y) only 2 cases of 
asthma Maclnnis 356 not only confirmed the 
strikingly low incidence (0 07 per cent) of 
allergic symptoms in 7 000 psychiatric patients 
but actually observed 3 cases m which allergic 
manifestations improved or disappeared during 
mental illness and recurred on an approach of 
mental balance Levitt 360 likewise found 
only ten cases of asthma among 11 617 patients 
with functional psychosis an incidence ap 
proximately one twentieth normal and not a 
single case among more than o 000 institu 
tionalized epileptics and mental defectives 
\o adequate explanation of these findings has 
been offered 

Zeller and Edlin 361 point out however that 
this apparent infrequency of allergy in psy chot 
ics is probably due to their failure to voice 
their complaints and to the lack of frequent 
general physical examinations They ob 
served the same incidence of hay fever and 
asthma as in the sane and also concluded that 
the degree of mental imbalance does not influ 
ence the severity of hay fever 

»* MacI ms k B J A lergy S 73 1937 
«*• Levitt H C P jchosom Med 5 39 1943 
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Chapter VI 


THE EXPERIMENTAL BASIS OF ALLERGY 


considerable part of the material per- 
taining to this subject has already been 
discussed elsewhere (see experimental allergiza- 
tion of animals, p. +2) Those inx-estigations 
that deal with the experimental production of 
allergies in particular organs, such as the blood 
vessels, intestines, etc, will be considered in 
the relevant chapters of Part Three We shall 
limit ourselves here mainly to a discussion of 
experimental anaphylaxis, as defined on page 
8. And we wish to stress once again that this 
represents a special form of allergy, and is by 
no means to be regarded as the fundamental 
type However, since the experiments on 
anaphylaxis ha\ e aided in establishing a num- 
ber of important laws of allerg} , it is essential 
to review them in some detail 

A. EXPERIMENTAL ANAPHYLAXIS 

There is a distinction between active and 
passive anaphylaxis, depending on w hether the 
antibodies are actively produced by the tissues 
as a result of contact, or are passixely adminis- 
tered to the organism. A differentiation is 
also to be made between general and local 
anaphylaxis — the latter being the basis of the 
Arthus phenomenon. A specia 1 type of passive 
anaphylaxis is represented by “inverse ana- 
phylaxis,” in which the procedure rexerses the 
usual order of administration, the antigen being 
injected first and then the antibodies 

1. General Axvphxlaxis 

The following three conditions must be ful- 
filled to achieve acthe anaphylaxis: (1) the 
preparatory or anaphylactizing contact; (2) an 
appropriate period of latency, called, by- 
analogy, the “incubation period,” during which 
the organism produces antibodies, and (5) the 
subsequent, eliciting contact. 

The difference between experimental ana- 
phylaxis in animals and allergy- in human be- 
ings consists only in the fact that, m the latter, 
the allcrgization does not generally take place 
following a single massive contact, but rather 
as the result of numerous, frequently repeated. 


quantitatively smaller exposures to the anti- 
gen, furthermore, the manner of exposure in 
the case of human beings is usually by w ay- of 
the digestixe or respiratory tract, or the skin, 
and differs therefore from that m animal ex- 
periments Recent m\ estigations have shown, 
honexer, that lethal anaphylaxis in animals 
can also be achiexed when the preparatory- 
and / or the eliciting contact w ith the anaphy- 
lactogen occurs otherwise than by- injection. 
This constitutes further evidence m support 
of the concept that the difference between 
anaphylaxis and allergy is entirely quantitative 
and not qualitative 

The term anaphylaclogen is used for the 
antigens with which experimental anaphylaxis 
can be produced. Not exery antigen is suit- 
able for this purpose - animal protein possesses 
the best anaphylactogenic properties The 
factors having the greatest influence on the 
induction of anaphylaxis are: (1) the species 
of animal invoked, (2) its race, (3) Usage, (4) 
the diet, (5) the endocrine function, and (6) 
the temperature 

Thus, animal species vary greatly- with re- 
spect to the ease with which they may be 
rendered anaphylactic Guinea pigs can be 
anaphvlactized with minute amounts of anti- 
gen, whereas rabbits and dogs require larger 
multiple doses and even with these may show- 
only mild s\ mptoms of shock. Not all the 
members of a gi\ r en animal species are alike in 
their susceptibility to anaphylaxis Thus, of 
the subspecies of guinea pigs, according to B. 
C Seegai, only the Brazilian breed are refrac- 
tory . Thomsen and other authors found that 
both very young and \-ery old guinea pigs are 
extremely difficult to anaphylactize. Sartori, 
Sereni, and others claim that animals are more 
readily rendered anaphylactic on a diet defi- 
cient m greens (see also p. 67). Seegai and 
Khorazo state that rats on a complete diet can- 
not become anaphylactic, but can if main- 
tained on a diet of white bread and water. 
Flashman and Wyman found that adrenalec- 
tomized white rats could readily be allergized 
and thrown into shock. Thyroidectomy, on 
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the other hand renders guinea pigs incapable 
of active anaphj lactization altl ough the) can 
be passu ely aller^ized (Kepinow and Lanzen 
berg rieischer and \\ ilhelmj) Aside from 
these constitutional endocrine age and diet 
tary influences physical factors can also 
influence sensitivity Thus Fnedber 0 er and 
Seidenberg report that guinea pigs kept at a 
temperature of 6 C will fail to become anaphj 
lactized to sheep serum whereas control am 
mals kept at temperatures of from 17 to 21 C 
become highlv allergic to this antigen At the 
other extreme of temperature Gottschall et 


The first anaph\ lactic mamfestatio is n the 
guinea pig consist of s“vere itching as eu 
denced by scratching of the muzzle ears and 
paws The coat is then seen to bristle leading 
to the appearance of the so called lion » I ead 
(Figs 16 1/) Furthermore there is a 
strange sort of gaggm B and retching atcom 
panied bj coughing which in turn is followed 
b' severe dvspnea (Firs 18 19) this hnallj 
brings on death bj suffocation within a few 
minutes Immediatelj preceding death there 
is a discharge of feces urme and seminal fluid 
These sjmptoms maj all be explainel as due 
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Fig 18 Fig 19 

Anaphylactic Shock in Guinea Pics 


Fig 16 Normal appearance 

Fig 17 Slight shock lion s mane (bnstl ng of coat) 

Fig 18 Normal appearance 

Fig 19 Severe shock djspneic reaction comparable to human asthma 


al** found that artificially induced fever of 
sufficient degree and duration will protect 
previouslj sensitized guinea pigs against ana 
ph> lactic shock For some reason older 
guinea pigs were much more readily protected 
than J oung ones 

The clinical manifestations of anaphylaxis de 
pend entirely upon the species of the animal 
used On the other hand the greatest variety 
of anaphj lactogens will elicit the same clinical 
picture in all animals of a given species 

x> COTTSCHAIL R X BE Kscrr P Cope H E and Laekkt 
D J Lab !. Cl n Med 29 611 


to spastic contraction of the smooth muscula 
ture The bronchial stenosis is so extreme 
that the lungs do not collapse when the thorax 
is opened 

In rabbits the smooth muscle spasm occurs 
in the pulmonary vessels This creates such 
resistance to the flow of blood from the right 
ventricle that the heart fails and the animal 
dies of circulatory asphy via 

In dogs the smooth muscle spasm occurs in 
the hepatic veins (E P Pick) which m this 
species possess unusually large amounts of 
smooth muscle tissue This leads to hepatic 
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stasis, with consequent engorgement of the 
splanchnic vessels and a \ ery pronounced drop 
in blood pressure, increased capillary perme- 
ability, se\ ere and often bloody diarrhea, dysp- 
nea, and general muscular weakness. Blood 
coagulability is lost and the leucocytes disap- 
pear from the peripheral vessels. Very few 
animals survive these acute manifestations 

Rats respond with symptoms similar to those 
shown by dogs (Crocker and Parker). 

In cats , it seems likely that smooth-muscle 
spasm in the intestines is the cause of increased 
intra-intestinal pressure and fall in blood pres- 
sure and in temperature. At the same time, 
the kidney volume is decreased, probably ow mg 
to spasm in the renal arteries 

In pigeons the reaction occurs in the smooth 
muscles of the crop (Hanzhck). 

In rhesus monkeys there is salivation, vomit- 
ing, bleeding from the anus, prostration, cyano- 
sis, decrease of the blood platelets, and loss of 
consciousness. In experiments in which fatal 
shock was delayed for twenty-four hours, 
edema of the face was noted (Kopeloff and 
Kopeloff). Local skin testing is followed by 
reactions of the character of the Arthus phe- 
nomenon (edema, necrosis, hemorrhage). 

In horses and cattle, the anaphylactic re- 
sponse is chiefly intestinal, w ith diarrhea as the 
outstanding symptom. 

The various responses in the different animal 
species can be partly explained on the basis of 
anatomic differences. Thus, in the guinea pig 
the musculature of the bronchioles is particu- 
lar!}' well developed, whereas in rabbits a 
similar condition is found in the musculature 
of the pulmonary' artery', and in dogs in the 
hepatic vessels. 

In contrast to animals — where all members 
of a given species respond with the same clini- 
cal manifestations — human beings possess a 
number of shock organs, of which only one or a 
combination may be involved. This explains 
why anaphylaxis in human beings may evoke 
a \ariety' of clinical pictures — asthma, angio- 
neurotic edema, intolerable itching, depressed 
blood pressure, diarrhea, intestinal hemorrhage, 
hepatic stasis, convulsions, dizziness, etc. 
(For further details, see p. 484.) 

A re\iew of the various manifestations of 
shock in animals and in human beings makes it 
clear that all these symptoms are attributable 


to an antigen-antibody reaction, in the smooth 
muscle, in the mucous membranes, or in the 
capillary' endothelium. 

While the majority of investigators hold that 
the unstriated muscle fibers are the funda- 
mental shock structure in some organs, Albert 
and Walzeri 63 dispute this concept, because 
they' w ere unable to elicit specific contractions 
of the intestine in sensitized monkeys w ith the 
Schultz-Dale techmc. 

The smooth-muscle reaction takes the form of 
spasm. This can be observed directly (brist- 
ling of the animal’s coat, contractions in the 
gastro-intestinal tract demonstrable by X ray), 
or indirectly (gastro-intestinal spasm as evi- 
denced by colic, fecal, urinary, and seminal 
incontinence), or the spasm may' be demon- 
strated in isolated organs by means of the 
Schultz-Dale technics* This last-named 
method in particular has confirmed the impor- 
tance of the smooth musculature of the 
bronchi, stomach, intestines, gallbladder, uri- 
nary' bladder, uterus, and blood vessels as shock 
tissues. Since this is one of the most accurate 
and efficient methods of demonstrating the 
anaphylactic state, we shall briefly describe 
the Schultz-Dale test 

Technic The isolated viable utenne horns of 
atlergued virginal guinea pigs are suspended m warm 
oxygenated Ringer’s solution Addition of the specific 
antigen is followed bj an antigen-antibody reaction 
which produces a contraction of the musculature, 
registered as a sharp nse of a recording stylus As 
evidence of the specificit> of this reaction, the utenne 
musculature proves to be “deallergized” thereafter— 
i e , no longer reacts, although it is still fully capable of 
being stimulated by addition of pituitnn or histamine 
The deallergization is due to the fact that the first 
administration of antigen has neutralized all the 
antibodies (Fic 20) Hartley's recent investigations 
have shown that uten of normal guinea pigs can be 
passively sensitized by the addition of antiserum to 
the Ringer's solution, provided the antiserum is of 
adequate potency 

Second to the smooth musculature in order 
of importance, we should probably' rank the 
capillary endothelium, in regard to its signifi- 
cance as the site of anaphylactic reactions. 
According to Doerr ,s the capillary and pre-capil- 
lary' vessels react to the anaphyiactogen with 
changes in caliber {dilatation and constriction) 
and with changes in permeability, leading to 

*•« Aiar»r. M W , *nd W mil. M J Immunol 41:263, 191! 
kiDiU II H J rhjtm»col 6. E»p«i Thera p. 4 167,1913 
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edema and diapedesis It is possible to ob 
sene microscopically the reactions of the capil 


b\ severe circulatory disturbances consisting 
chief! v of a fall in the systolic blood pressure 



Fig 20 ScHttrzDuE Test 

Employ mg isolated hom of \ irg nal gumea pig allergized six w eeLs before w ith orchard grass seed d -rest There 
is no reaction to orchard grass pollen (A) but max mal contraction in response to orchard grass seed digest (B) 
Second addition of seed d gest produces no reaction as evidence of deallergization (C) while pituitary extract is 
again follow ed by maximal contraction (D) 


lanes when serum is dropped on the exposed probably due to dilatation of the blood vessels 
mesentery of a specifically allergized frog in the splanchnic area in the liver, and else 
Clinically, the capillary response is manifested where Furthermore, there is a rather mild 
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generalized capillary hyperpermeability, which 
is observed not only in human beings but also 
in numerous species of animals 
The effect of these pathologic changes can be 
demonstrated in the isolated organ of the sen- 
sitized animal by means of the lung perfusion 
test or ilamvaring-Kusama techmc. 3 ® 5 

Technic The animal is killed and the lungs and 
heart exposed The perfusion fluid consists of Loct.es’ 
solution to which is added the appropriate antigenic 
material It is introduced into the circulator) sjstem 
of the lung bj means of a cannula m the pulmonary 
artcr> , and after passing through the lungs, allowed to 
escape through a puncture in the left auncle Both the 
perfusion solution and the lung tissue are maintained 
at a temperature of 40 to 42 C b> means of a suitable 
heating arrangement During the perfusion, the 
lungs are alternately inflated and allowed to collapse 
b\ means of air forced in through a tracheal cannula, 
in a manner simulating the normal respirator) move- 
ments 

Note is made of the resulting changes in resistance to 
inflation, and in the promptness and completeness of 
expiratorj collapse \ positive lung perfusion test is 
shown by the increased size of the lung due to the en 
trapped air (Fis 23) A. negative or unsensitized or 
deallergized lung (Fid 24) shows no increase in size 
when compared with a normal control lung 

Finally, the liter was at one time assigned an 
important role in the pathogenesis of anaphy- 
laxis. This, however, has been proved only 
for experimental shock in dogs and probably 
rats The classic experiments of Manwaring 
showed that hepatectomized dogs could not 
be thrown into anaphylactic shock. Pick 
explains this on the basis of the assumption 
that the smooth musculature of the hepatic 
veins is the chief shock tissue in this animal 
In disagreement with other authors, Doerr 
holds that the shock tissue in dogs is the capil- 
lary endothelium and not the musculature of 
the blood vessels of the liver Others have 
entertained rather vague theories holding that 
the liver parenchyma itself is the site of the 
antigen-antibody reaction. More recent in- 
vestigations by DragstedP- 6 and others suggest 
the possibility that a vaso-active histamine-like 
substance is liberated into the blood stream by 
the liver during anaphylactic shock. Win- 
ter 36 ** found that injection of the shocking dose 
of antigen by way of the portal vein was more 
effective in producing gross anaphylaxis in 

"* Mavmio.<j.\V ,»ndkrs»w».C J Immunol 2. IoT. 1917 
** Ducsnnr, C. V . »nd Mead, F B J Immunol. 3»* 319, |9J6 
*•* W rvret, L B J Phjsiol !«: 71. fW 


guinea pigs than was injection into the systemic 
circulation, indicating that cells in the liver 
of this species are sensitized and that an anti- 
gen-antibody reaction in this organ contributes 
to the anaphylaxis. While these theories ex- 
plain the fall in blood pressure during shock, 
thej r do not account for the decreased coagu- 
lability of the blood. The latter was shown by 
Jacques and Waters 367 to be due to the presence 
of heparin in the blood stream, presumably 
liberated from the liver. 

It is now accepted as an established fact that 
anaphylactic manifestations are the result of 
an antigen-antibody reaction This is indi- 
cated above all by the fart that it is possible to 
transfer anaphylaxis passively by means of 
blood serum from anaph} lactic individuals, as 
well as to achieve specific hyposensitization 
The following experiments all indicate that 
the antigen-antibody reaction takes place in 
the tissue cells and not m the circulating blood 
When the blood of an altergized animal is 
totally replaced by normal blood, administra- 
tion of the antigen will nevertheless elicit the 
anaphylactic phenomenon characteristic of the 
given animal species (Fenyvessy and Freund) 
When an animal receives an injection of anti- 
body-containing immune serum, and when 
98.5 per cent of its blood is then replaced by 
transfusion of blood from a normal animal, 
adequate exposure to the antigen will be fol- 
lowed by a characteristic anaphylactic reaction 
(Doerr) Another convincing experiment was 
performed by Kntschevvski and Friede. They 
aliergized frogs by injecting rabbit serum into 
the lymphatic sac Several days later they 
withdrew the blood and thoroughly washed the 
vascular system with Ringer’s solution. 
Shortly after, the injection of a small amount 
of rabbit serum into the abdominal vein elicited 
typical anaphylactic shock. But the clearest 
and most unequix-ocal proof of the cellular 
nature of anaphylaxis is to be found m the 
reactive capacity of surviving isolated blood- 
less organs, as is demonstrated in the Schultz- 
Dale experiment on the uterus and small intes- 
tine, and in the lung perfusion experiment of 
Manwaring and Kusama 
There is as yet a considerable diversity of 
opinion as to just how the antigen-antibody 

»• Jacqies, L B , aodWATEES, E.T.: Am J Physiol t« 389. 
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reaction brings on anaphylactic shock We 
have elsewhere (p 36) discussed m some detail 
the two most important theories — the physical 
and the chemical We shall now merely call 
attention to the mterestmg fact that the shock 
can be temporarily eliminated or at least weak 
ened by a great variety oi physical measures 
(surgery', performance of muscular exercises, 
exposure to a temperature of + 1 C , or induced 
hyperpyrexia) or chemicals (dextrose, barium, 
lipoid solution, sodium thiosulfate, narcotic 
drugs, blockade of the reticulo endothelial sys 
tern with India ink or colloid dyes) This 
would surely tend to indicate the physical 
origin of the shock mechanism It must be 
emphatically stressed, however, that these 
measures may pre\ ent the occurrence of the 
shock, but not the underlying antigen antibody 
reaction This is demonstrated by the fact 
that after the influence of the physical and 
chemical agents has subsided, shock may readi 
ly be elicited again 

Besredka assumed that narcotics exert their 
anaphylaxis inhibiting influence by way of the 
central nervous system Davidoff and hvs 
co workers showed, however, that sensitized 
monkey s reacted with typical shock even when 
decerebrated before the eliciting dose Farmer 
is of the opinion that urethane, ether and 
other drugs act either directly on the muscula 
ture or inhibit shock by virtue of their relaving 
effect — in other words, they influence the 
peripheral organs 

2 Local A n vpiivla xis 

In contrast with general anaphylaxis, local 
anaphylaxis designates pathologic changes in 
circumscribed areas of the tissues — as seen at 
the site of administration of the antigen 
in allergized individuals Two phenomena 
should be considered here The first is the local 
reaction that results when a specific antigen 
is injected directly into the tissues of a sys- 
temically sensitive animal This type of reac 
tion is represented by the positive immediate 
and delayed skin reactions to the various food 
proteins, epidermal substances, and other anti 
gens, and also by such clinical symptoms as 
those of the gastro intestinal tract after the 
ingestion of certain foods Seegal, Seegal, and 
Jost succeeded in eliciting local reactions in the 
pericardium, aorta, and brain of allergized 


rabbits by means of local injections of the 
homologous antigen 

The second phenomenon was described by 
Arthus and bears his name The Artlnts 
phenomenon designates the vehement local 
reactions (Fig 21) sometimes leading to actual 
necrosis, following repeated and usually mas 
sive injections of foreign serums It is not 
necessary to inject into the same site m order 
to evoke the characteristic response Thus, 
for example, the early injections might he made 



I"r} Ihema swelling and brawny infiltration at site of 
injection of prophj lactic tetanus antitoxin (prepared 
from horse serum) in patient who had received antitet 
anus injection some weeLs before because of another 
injury 

into the peritoneum, the subsequent ones into 
the skin The tissue necrosis in the Arthus 
reaction results primarily from impairment of 
nutrition, due to vascular damage and to 
clogging of the tissue spaces with exudate and 
hemorrhage (Rich and Tullis) The histologic 
picture of the Arthus phenomenon is charac 
terized by extensive infiltration of the skin and 
subcutaneous tissue with polymorphonuclear, 
mononuclear, and eosinophilic leucocytes and* 
by marked edema throughout the connective 
tissue fibers followed by a degeneration of this 
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tissue to a homogeneous mass, with hemor- 
rhages even in the deeper layers. It should be 
especially noted that eosinophile cells are 
local!}- demonstrable early in the reaction. 

It is interesting to consider that e\ idences of 
general hypersensitiveness are also observed irt 
so-called local anaphylaxis Thus, Gregoirfc 
points out that, in addition to the edema and 
the hyperplasia of the germ centers and reticu- 
lo-endothehal cells of the regional lymph nodes 
in allergized animals, there is also a reaction of 
the other lymph nodes of the body — of course 
in a lesser degree. Cannon and Marshall 3 ® 8 
report that the intensity of the inflammation 
in the Arthus phenomenon is parallel to the 
variations in the precipitin titer of the serums 
o\ animate injwAwJi wteYi egg a\- 

bumin. They also observed a constant corre- 
lation between the antibody content of serum 
and its ability passively to induce the Arthus 
phenomenon in the rabbit. 

Local anaphylaxis of the necrotic type is not 
frequently seen in clinical medicine As ah 
example we may cite Ross’s 3 ® 9 interesting case- 
A boy 4 years of age, w ho had recei\ ed a toxin- 
antitoxin injection a year previously for im- 
munization against diphtheria, suffered an 
injur}' and was given a prophylactic injection 
of tetanus antitoxin. Three da}s later the 
child presented an exanthem resembling scarlet 
fe\ er, along with fever and sore throat. Strep- 
tococcus antitoxin was administered mtra- 
gluteally. Shortly after, local reddening and 
infiltration appeared, followed within a few 
days by necrosis, which led to death. 

However, the fact is certainly striking that 
despite innumerable prophylactic and thera- 
peutic injections of serum that have been given 
— and in large doses, particularly years ago — 
there ha\e been very few instances of local 
manifestations corresponding to the experi- 
mental Arthus phenomenon. Search of the 
literature re\ ealed only the follow ing reports 
Lucas and Gay, 370 Pehu and Durand, 371 Heg 
ler, 372 Koehler and Heilmann, 373 Gatewood an< 


Baldridge, 374 Meleney, 37j Tumpeer, 37 * Irish, 377 
Maroney, 375 Kohn, McCabe and Brem, 379 
Brown, Griffitts, Erwin, and Dyrenforth, 380 
Gougerot and Blum 3S1 and Greenbaum. 382 In 
all of the cases of these reports except 2, severe 
local necrotic reactions appeared at the site 
of repeated injections of toxin-antitoxin ad- 
ministered in the course of an acute infectious 
disease, such as scarlet fever, diphtheria, or 
meningitis In Brown’s 380 case the reactions 
were due to mosquito bites, and in Green- 
baum’s to repeated injections of histammase. 
As mentioned above (p. 33), Shwartzman, 143 
Harkavy and Romanoff, 149 and others denied 
that these were anaphylactic reactions, ie., 
instances of the Arthus phenomenon; on the 
xawaWsxfcd Ytetst wecxcAte pro- 
cesses as expressions of nonspecific local tissue 
reactivity (Shwartzman phenomenon) 
Opinions differ about the mechanism of the 
Arthus phenomenon, mainly as regards the re- 
lative importance of humoral and cellular anti- 
bodies in its de\elopment, the influence of 
variations of antibody concentrations upon the 
intensity of the inflammatory reaction, and the 
relationship of the latter to resistance in gen- 
eral Cannon and Marshall 368 found that (1) 
in e\erv instance in which the Arthus phenom- 
enon was produced, specific precipitins were 
likewise demonstrable in the serum at the time 
of the cutaneous test and, (2) there is a definite 
parallelism between the precipitati\ e potency 
of the serum and the intensity of cutaneous 
reactivity. The Arthus phenomenon is de- 
pendent upon the union within the tissues of 
circulating precipitin and its specific antigen 
3. Passive Anaphylaxis 
Experimental anaphylaxis can be achie\ed 
not only acti\ elv, but also passively, using 
antibody-containing blood The experiments 
of Rabat and Landow 3S3 reveal how small a 
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quantity of antibody is necessary to produce 
passive allergization The intravenous injec 
tion of 003 mg of rabbit antibody nitrogen 
will passively sensitize a guinea pig so that fatal 
anaphylaxis will result on the injection of 1 mg 
of egg albumen or 0 1 mg of type III pneumo 
coccus polysaccharide The isolated uterus 
need contain onlj 0 01 microgram of antibody 
for contraction to be elicitable 
Until recently it was accepted as axiomatic 
that a latent or incubation period of at least 
four hours was essential for the induction of 
anaphylaxis W e now know that rabbits and 
mice react immediately not only to the intro 
duction of antibody and antigen in rapid sue 
cession but also to the injection of a mixture 
of both We have discussed elsew here the few 
cases of passive anaphylaxis that have been 
observed in clinical medicine Here we shall 
consider mainly reverse or inverse passive 
anaphylaxis which promises to be of theoretic 
and also of considerable practical significance 
The term designates the following procedure 
the antigen is first administered locally and 
some time later the antibody containing serum 
is injected intravenously mtraperitoneally or 
otherwise bringing on typical symptoms of 
anaphylactic shock (Opie and Iurth 344 Kel 
lett 585 ) Lehner andRajka reported the reverse 
passive transfer of anaphylactic response to 
mustard oil They caused 2 guinea pigs to 
inhale mustard oil twenty four hours later the 
intraperitonea] injection of human serum from 
a patient allergic to this substance resulted m 
the death of the animals with the characteris 
tic pathology of anaphylaxis Zinsser and 
Enders 386 obtained positive results even when 
the interval between the injections of antigen 
and of serum, was only one and a half minutes 
Nevertheless these authors do not consider 
that these findings negate the theory of a 
cellular site of the anaphylactic reaction as 
might be assumed from the surprisingly short 
time needed for the specific response 
Swineford 3 * 7 produced reversed passive ana 
ph) laxis in guinea pigs and rabbits by means 
of intra abdominal and intravenous injections 
of pneumococcal polysaccharides followed at 
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varying intervals by the intravenous injection 
of specific antipneumococcal rabbit serum On 
this basis as well as the clinical evidence he 
suggests that anaphylactic reactions follow ng 
administration of immune serum in human 
patients with pneumonia may be due to the 
same phenomenon — the antigen being supplied 
by the infecting organism in vivo and the 
anaphylactic antibody by the injected serum 
\oss 188 employed the principle of inverse 
passive anaphylaxis to achieve deliberate local 
manifestations of serum sickness with the 
object of preventing general serum sickness 
He injected 1 to 10 cc of convalescent serum 
from a case of serum sickness intravenously in 
children at various intervals after the thera 
peutic administration of diphtheria antitoxin 
\\ hen this was done within the first three days 
after the antitoxin was given a wheal and 
erythema appeared at the site of the antitoxin 
injection when it was done after the fourth 
day the rash was generalized and when mjec 
tion of the convalescent serum was delayed 
until the eighth or ninth day (i e the very end 
of the incubation period of serum sickness) the 
symptoms approached shocklike intensity 
Spontaneous serum sickness was prevented in 
these children by this procedure (see p 354) 
When normal children were injected with 
horse serum intracutaneously and then about 
eight hours later received convalescent serum 
injected intravenously, they showed clear cut 
reactions at the site of the first injection 
Extremely high dilutions (1 100 000) of the 
horse serum gave reactions that were almost as 
strong as those to the undiluted serum This 
method affords an opportunity for demonstrat 
ing the presence of anaphylactic antibodies 
Karehtz and Glong 389 generally confirmed 
Voss work but also demonstrated species 
specificity m that serums from other animals 
did not react with serum sickness convalescent 
serum specific for horse serum The antibod 
les were thermostabile and their presence 
could also be shown by the Prausmtz Kuestner 
method by either the usual or the reverse 
technics Szirmai s 390 experimental work like 
wise corroborated the findings of Voss 
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For an extensive critical review of the 
literature on anaphylaxis, the reader is referred 
to Dragstedt . 391 

B. EXPERIMENTAL BASIS OF SPECIFIC 

HYPOSENSITIZATION (DESEXSI- 
TIZATION) 

As is w ell known, the term hyposensitization 
(i desensilization ) designates the procedures in 
which the organism is given small quantities of 
antigen in repeated and increasing doses, with 
the result that the blood then contains an 
excess of free circulating antibodies. This 
concept is based on the results of the follow ing 
experiments. When allergized animals are 
treated with increasing amounts of antigen 
injected at intervals of several days, subsequent 
administration of a usually lethal dose will be 
tolerated without manifest symptoms, although 
the lungs (in the perfusion experiment) and 
the uterus (in the Schultz-Dale experiment) are 
still anaphylactic — in other words, ha\e a high 
antibodi content At the same time, it is al- 
ways possible to perform passu e transfer with 
blood serum from the hyposensitized animals. 
It is commonly accepted, therefore, that the 
refractoriness of hyposensitized animals may be 
explained on the basis of an excess of free cir- 
culating antibodies. These conditions are sum- 
marized in the third line of Table 14 (p. 93). 

So long as there is an excess of free antibodies 
in the blood, the individual does not give mani- 
fest responses to renewed administration of 
antigen; this mi) be explained on the grounds 
that the antigen is so completely neutralized 
in the blood that it cannot enter into an anti- 
gen-antibody reaction with the sessile anti- 
bodies in the tissues. This working hypo- 
thesis (Weil 59 *) serves to explain how, at a time 
of complete clinical insensitiveness, there can be 
positive skin reactions to local (eg., intrader- 
mal) administration of the allergen, and, above 
all, the fact that shortly after the administra- 
tion of the antigen is stopped, the organism 
again appears clinically to be strongly hyper- 
sensitive. The reason is that in the absence of 
further antigen administration, production of 
excess circulating antibodies ceases, so that 
antigen later administered will react directly 
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with the cellular antibodies, thus causing 
allergic manifestations. 

A considerable mass of evidence contradict- 
ing this hypothesis of the mechanism of hypo- 
sensitization in animal anaphylaxis (but not 
the Arthus phenomenon) and in human aller- 
gies has accumulated in recent years, and is 
summarized by Sammis m and Bronfenbren- 
ner 119 Thus, Morris 393 show ed that adminis- 
tration of additional antibod}’ to passively sen- 
sitized guinea pigs did not increase refractori- 
ness to anaphylaxis, but actually enhanced the 
sensitivity Hence he concluded that an 
excess of circulating antibody is not responsible 
for a state of antianaphv laxis. Moreover, the 
refractor}- state in hv-posensf t tza tion may be 
reached long before any mcrease in circulating 
antibodies could possibly be attained The 
alternative concept that hyposensitization is 
established b\ saturation or neutralization of 
the cellular or sessile antibody is discarded by 
Bronfenbrenner on the grounds that in animals 
possessing an excess of circulating antibody, 
such a state w ould be impossible or difficult to 
attain Likew ise, a determination of antibod} 
content of the serum of sensitized, as well as 
desensitized, guinea pigs indicates that the loss 
of reactivity m the latter cannot be adequateh 
accounted for on the basis of depletion of anti- 
body Moreover, the resensitization of de- 
sensitized animals revealed that they could 
tolerate many times the amount of antigen as 
compared with passively sensitized animals 
A further argument is found m the fact that 
when animals simultaneously sensitized to two 
or more antigens are given a ‘‘desensitizing’’ 
injection of one of them, they become more or 
less refractor}' to all other antigens at the same 
time. Morris concludes that antianaphylaxis 
is the result of secondary non-specific changes, 
the true nature of which is not definitely estab- 
lished. 

Bronfenbrenner 119 holds that anaphylaxis 
results from the activation of serum tivptase 
through the physico-chemical changes initiated 
by the antigen-antibody union Antiana- 
phylaxis, then, is mediated by an antitnptic 
effect of the products of the digestive activity 
of the trypta«e This was confirmed in part 
by Burden. 394 The antitryptic effect is identi- 
ty C J Eiptr 'ltd il-41l.65T.l9M 

»»Bu»DE\,K L Proc Sjc i Med 49: 24, 1912. 
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fied with the polypeptides, but other sub 
stances, such as serum albumin, unsaturated 
fatty acids, and heparin have a similar action 
Non specific “anaphylactoid” agents owe their 
antianaphy lactic effects to a similar mechan 
ism in elevating the antitryptic titer This 
concept is shown diagrammatically m Fig 22 

There is suggests e ev idence that the block 
mg or thermostabile antibody (p 142) may be 
responsible for hyposensitization in human 
beings 

Correctly evaluating the mechanism (tem 
poraiy cluneal m sensitiveness, without cure), 
Cooke and also Levine and Coca are opposed 
to the designation “desensitization ” They 
prefer the term hy posen sitizalion, m recognition 
of the fact that this method has not solv ed the 


that in the course of hyposensitization treat 
ment there are certain phases during which — 
temporarily at least — the antibodies are totalh 
neutralized This is show n by the lack of reac 
tion of the isolated uterus and lung« Such 
phases are observed when a large deposit of 
antigen is being gradual!} absorbed by the 
organism Further investigative studies will 
be necessar} to determine just which h> posen 
sitization methods can lead to permanent de- 
allergization 

If the antigen is not known or is an endo 
genous allergen, helerospectfic hyposensitization 
maj be attempted This is based on s> sterna 
tic administration of minute, slovvl} increasing 
doses of hetero allergens such as tuberculin, 
peptone, and similar substances, producing a 
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Fig 22 Diagram or Mechanism or Anaphylaxis and Refractory State (According to Brospenbrewer"’) 


fundamental problem— namely, prevention of 
further antibody production upon which the 
continuance of the allergic state depends Un 
dry; castaus. cnwbfjntuy, however., hyposensitiz 
uig measures may lead to deallergization (see 
below), as demonstrated hy Dale 1 ** in animal 
experiments and confirmed m clinical practice 
Sherman and Stull 385 achieved lasting rnsensi 
tiveness in hay fever patients by means of very 
long courses of hyposensitization measures, 
creating a permanently raised threshold of tol 
erance to the antigen But, in principle, the 
clinical results achieved with hyposensitization 
therapy still depend on regular administration 
of the antigen 

Our own investigations have convinced us 

" and SxtJii A J Allergy 11 46S 1939 
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marked increase m the specific antibodies m the 
blood The supposed antigen is thus pre 
vented from entering into a reaction with the 
cellular antibodies which, in turn, prevents the 
occurrence of allergic manifestations The ex 
penmental basis of this concept has been dis 
cussed m detail m the section on hetero al 
lergy (p 24) 

C EXPERIMENTAL BASIS OF 
DEALLERGIZ ATION 1 

The term deallergization, introduced by the 
senior author, 386 designates all the therapeu 
tic measures by which antibodies actively 
produced by the organism are counteracted 
through the appropriate administration of 

•* Cibach E J Inve't Dermal 3 493 1940 
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antigen; the antibodies are thus neutralized or 
otherwise rendered incapable of reacting. 
This results first in the consumption of the 
tissue antibodies and later in the arrest of pro- 
duction of specific antibodies. In this manner, 
the entire organism — or the principal shock 
tissues — are rendered insensith e, permanently 
or for a certain length of time. Accordingly, 
we may differentiate between a total and a par- 
tial, and between a permanent and a temporary 
deallergization. The three following com- 
binations may result, and can be demonstrated 
by animal experiments: (1) the partial-tem- 
porary, (2) the total temporary, (3) the total- 
permanent state of deallergization 
It must be especially emphasized that deal- 
lergization methods, at least at present, can be 


— that is, when the dose brings on a severe 
anaphylactic shock that, however, does not 
cause immediate death, but is followed either 
by death after one to two hours, or by ultimate 
survival of the animal after the most severe 
and long-lasting manifestations. As demon- 
strated (Urbach 356 ) by the lung perfusion ex- 
periment, as well as by the Schultz-Dale test, 
the organs of an animal thus exposed to long- 
lasting shock become deallergized for the dura- 
tion of its life — in other words, no antigen-anti- 
body reaction occurs. If, on the other hand, 
the reinjection brings on acute, lethal anaphy- 
lactic shock, the lungs and uterus of the animal 
are found to be still highly sensitive. 

The results of these two experiments conform 
perfectly with the theoretic expectations. For, 


Table 14 — Summary of Mechanisms of A nti-allergic Methods (I'rdach 33 *) 
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applied only with nonliving antigenic material. 
In animal experiments, specific deallergization 
can be achieved (1) by massive doses of specific 
antigen, causing sex ere macroshocks, (2) by in- 
j'ections of specific antigen, causing slight 
macroshocks, with a symptom-free state on 
subsequent massive doses of antigen, and (3) 
by means of specific sheptophylactic methods 
acting through microshocks, (a) intravenously 
or (6) orally (see Table 14). 

1. PEA! t FRGIZATION B\ MASSIVE DOSES OF 
Specific Antigen's Causing Severe 
Macroshocks 

Deallergization by means of overloading 
with antigens succeeds only when the proper 
dose of antigen has been chosen for reinjection 


in the case of lethal shock, there is insufficient 
time for the tissue antibodies to be neutralized 
by the administered antigen, while, in case 
of survival, the slow neutralization brings about 
total and permanent specific insensith eness of 
the lungs and uterus. 

2. Deallergization b\ Injection's of Spe- 
cific Antigen Leading to Slight 
Macroshocks 

In the course of anti-allergic treatment 
(Besredka 197 ), it is possible, either accidentally 
or intentionally, that the first or one of the 
later injections may cause clinical anaphylactic 
manifestations, even though slight. In such 

«** Bcssedca , A Throne de 1‘aaapfcxUrie. Pans. Masson, 192*. 
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a case the animal will be completely refractory 
to a reinjection with a multiple of the lethal 
dose — provided the reinjection is not given 
until after four hours have elapesd The basic 
mechanism here is different however from that 
which results in protection from skeptophylac 
tic injections For reinjection with a lethal 
dose (after four hours) m animals that ha\e 
survived such slight macroshocks shows these 
animals to be totally deallergized — 1 e no anti 
bodies can be found in the lungs or uterus nor 
can the h} persensitn eness be transferred In 
gumea pigs treated skeptophj lacticaliy by 
intravenous injection on the other hand the 
uterus contains abundant antibodies (positive 
Schultz Dale test) and the hypersensitiveness 
can be transferred passivel> by way of the 
blood serum Moreover prior to this reinjec 
tion there is only a partial deallergization of 
the lungs as shown by the results of the lung 
perfusion test 

The mechanism of deallergization by means 
of antigen injections eliciting distinct although 
slight anaphylactic manifestations in contrast 
to the classic sheptophylactic methods may be 
explained by the following hypothesis 

Recovery from even a mild macroshock 
brings about a temporary satiation of the anti 
bodies of the primary shock tissues (e g in the 
lungs) In addition as will be described be 
low this prepares for an alteration in all anti 
body containing tissues so that the further 
administration of antigen results at least for a 
certain time in a state of total deallergization 
This ma> be demonstrated by the absence of 
antibodies in the blood serum by the absence 
of the specific uterine reaction in the Schultz 
Dale experiment and by the negative outcome 
of the lung perfusion experiment 

3 Deallercization by Specific Skepto 
phylactic Methods Acting through 
Microshocks 

As is well known the skeptophylactic 
method according to Besredka 397 (see above) 
achieves clinical msensitiveness (so called anti 
anaphylaxis) by means of intravenous intra 
spinal mtrapentoneal subcutaneous rectal or 
oral administration of antigens It is imjxir 
tant to note that the manner m which the anti 
gen is administered fwhether parenterally or 


orally) determines the mode and duration of 
the protection 

a) skeptophylactic deallergization by the 

PARENTERAL ROUTE 

Proof that the parenteral skeptophylactic 
methods give rise to a deallergization although 
only partial and temporary rather than to a 
condition of temporary hyposensitization is to 
be found in the following animal experiments 

W hen an animal previously treated by skep 
tophylactic methods is again allergized this 
time passively by means of specific antiserum 
it has been shown bj \\ eil and Coca 398 that the 
same quantity of antiserum must be used as 
would hav e been necessary to render an unpre 
pared gumea pig anaphj lactic 

There is further proof of deallergization 
rather than of hyposensitization in gumea pigs 
so prepared and clinically refractory to ana 
phylactic shock YVe 396 found that in the 
course of the lung perfusion experiment the 
lungs of these animals did not react m any way 
(Figs 23 24) Nevertheless we may speak 
only of a partial deallergization in the case of 
animals thus prepared for their uteri still mam 
fested a clear cut specific antigen sensitiveness 
and the hypersensitiveness could he passively 
transferred by the blood serum 

We should like to explain this striking occur 
rence m the following manner The principal 
shock organ of the guinea pig — i e the bron 
chioles and the lungs— possesses a greater avid 
lty for the antigen than does the uterus pro 
vided the antigen is administered intrav enouslj 
in less than shocking doses It is in the lungs 
therefore that the first antigen antibody reac 
tion takes place this is followed by antibody 
satiation as demonstrated by the negatn e out 
come of the lung perfusion experiment Under 
certain conditions (see below ) this partial and 
temporary deallergization can be converted 
into a state of total and permanent dealler 
gization 

The deallergization of shock tissues by skep 
tophylactic measures can be demonstrated not 
only in ino but also in utro If we add to a 
uterine horn of an egg white-sensitized guinea 
pig a 1 10 000 dilution of egg white there will 
be an immediate reaction under the Schultz 

"RtL R siid Coca A Ztschr f Immun taetsfo sch u e*pe 
The »p 17 141 1911 
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Dale^ technic. Using the other uterine horn, strated by Besredka, that a period of about two 
but adding the egg white in a very dilute form, days is necessary to achieve skeptophylactic 
e.g., 1 1,000,000, and slow iy increasing the con- deadergization of the guinea pig by means of 
centration to 1 : 200, there will be no anaphylac- oral administration of the antigen Further- 
tic reaction of the smooth muscle at all, show- more, we noted the interesting result that am- 
ing that complete antibody satiation has taken mals protected in this manner must be con- 
place (Fig. 25). sidered completely deallergized — as evidenced 



L,wc Pertl sion Tfst 

Fig. 23 Positive result maxuna|lj expanded lung Fig 24 Vega me result no response of lung of 
of guinea pig atlergtzed to horse serum after anaphv lac allergued guinea pig deallergized b\ skeptoph) lactic 
tic shocL due to introduction of specific antigen method 



Fig. 25 Deml£Xciz*tio\ bv Skxpropin lactic Method 
In Schultz-Dale test, uterme horn of guinea pig allergized to egg white mil not react to concentration of I 200, 
provided this is reached gradual!) Control horn reacted readil) to 1 • 10,000 dilution 


^Tien deallergized in this manner, the uterus 
" preserv e its specific insensitiveness for the 
duration of its viability 

h) SKEPTOTCTY lactic deallergizvtion by 
THE ORAL ROUTF 

In numerous experiments with a great vari- 
et y of antigens, v e have shown, as first demon- 


by the absence of reactions not only in their 
principal shock organ (the lung) but also in the 
uterus, and by the failure of passive transfer. 

In this connection, it is interesting to note 
how the organism protects itself against aller- 
gization by ingested protein. Feeding of a new 
food, for example soy bean protein, to an infant 
is followed by the appearance of antibodies, as 
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demonstrated by a positive mtracutaneous test 
(Hill 399 ) However, if the food is given con 
tinuously to the child, allergic manifestations 
will only very occasionally be induced by this 
protein The explanation may be found in the 
experiments of Hartley 900 W hen guinea pigs 
were fed crystalline egg albumin the antibody 
titer of the serum reached a maximum in from 
three to five weeks, remained at this level one 
or two months, and then slowly decreased until 
it became negative This approach is, there 
fore, a deallergization by the oral route, and 
may serve to elucidate the mechanism in the 
corresponding situation in human beings 

We offer the following working hypothesis to 
explavw Vvoss skeptophylactic preparation, by 
either route succeeds in rendering tissue anti 
bodies incapable of reacting at least m the 
principal shock organs The appropriate ad 
ministration of small quantities of antigen 
elicits so called microshocks— 1 e , antigen 
antibody reactions — that, although clinically 
not perceptible, do suffice temporarily to bind 
the tissue antibodies Newly formed anti 
bodies are then, in turn, satiated by antigen 
either repeatedly administered at short inter 
vals by the parenteral route, or slowly absorbed 
from the gastro intestinal tract when the oral 
route is used However, we should not like to 
consider this glutting as a merely quantitative 
chemical process, we are of the opinion rather 
that the microshock goes so far as to cause an 
alteration in the reactivity of the antibody- 
forming organs In other words the micro 
shock is followed not only by loss of antibodies 
owing to satiation, but also by an arrest of anti 
bod} production, thus transforming an allergic 
organism into one having a normal sensi 
tiveness 

It is very interesting to note that skepto 


«« Hill L W J Alle.gy 13 366 m2 
«• Hartley G Jr J Immunol 43 297 1142 


phylactic intravenous injections, performed at 
short intervals bring about a state of dealler 
gization that is only partial — 1 e is limited to 
the principal shock organ On the contrary, 
administration by mouth with slow satiation 
by antigens, brings about a state of total de 
allergizatjon In both cases, parenteral or oral 
deallergization is at first only temporary 
However, the peroral method when systemati 
cally followed for a period of from one to two 
weeks leads to a state of permanent deal 
lergization 

The investigations of Dale 36 * and Brack , 401 as 
well as our own studies permit the conclusion 
that deallergization can be achieved not only 
specifically but also heterospecificall} We 
consider as hetero antigens, first, group specific 
antigens and, second, substances of known 
antigenic character As in specific deallergiza 
tion the measures employed in heterospecific 
deallergization consist of massive doses of the 
antigen, of injections eliciting mild macro 
shocks, and of skeptophy lactic preparatory ad 
ministration of antigen (intravenously or by 
mouth) 

As an example of the group specific antigens, 
timothy pollen extract is often used in the 
treatment of allergy due to other grass pollens 
Similarly we succeeded in treating guinea pigs 
allergic to horse serum with appropriate doses 
of pig serum— employing both the technic of 
massive doses and skeptophylactic administra 
lion — with the result that the animals were 
able to tolerate otherwise lethal doses of horse 
serum The same result was obtained in 
guinea pigs that were hypersensitive to pollen 
by treatment with pollen from closely related 
and even from botamcally unrelated plants 
Substances of known heterospecific antigenic 
ity' are exemplified by peptones tuberculin, 
etc , the anti allergic effects of which have long 
been recognized 
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Chapter VII 

PATHOLOGY OF TISSUES AND BLOOD IN ALLERGY 


I N this chapter we shall consider only the 
principal pathologic changes in the tissues 
characteristic of allerg}-, without describing the 
macro- and microscopic findings in the various 
allergic diseases, w hich w ill be found elsev\ here 
under the appropriate headings. 

A. PATHOLOGIC ANATOMY 
Let us consider first the allergy of infection 
As is weJi known, the allergic tissue reaction 
depends on the existing state of immunity of 
the infected organism — granting the same 
number and virulence of the bacteria. Three 
general types can be recognized: (1) when im- 
munity is lacking, the incubation period is 
longer but the disease rapidly leads to death , 
(2) in the case of moderate immunity, reinfec- 
tion soon brings on an apparently severe and 
extensive disease of the organ, though with a 
tendency to healing; (3) when immunity is 
strong, the disease germs are rapidly eliminated 
before they have an opportunity to gam a foot- 
hold, but repeated contact with the infectious 
agents leads to reactions that are to be regarded 
as the expression of an alteration in the tissues. 

In the course of his studies on tuberculosis, 
Lew andow sky 1713 was able to offer experimental 
proof that when the tubercle bacilli multiplied 
without restraint, there followed an acute and 
so-called nonspecific inflammation in the tissue, 
while, on the other hand, a tuberculoid struc- 
ture appeared when the bacilli were being 
gradually destroyed by the organism’s biologic 
defense mechanism. Similar conditions are 
found in syphilis, deep tnchophj tosts, blasto- 
mycosis, sporotrichosis, etc. (J. Jadassohn, 
Ramel). 

We must differentiate between two types of 
tissue response in infectious allerg}-: the tuber- 
culoidand thegranulomatousstructures The 
tuberculoid structure is the organism’s reactive 
reply to certain chronically activ e infectious 
agents, whereas the granuloma-like foci repre- 
sent the immune-biologic response of the tissue 
to certain bacteria, such as streptococci and 
pneumococci, as w ell as to foreign protein. An 
illustration is Bieling's 5315 experiment with 


horses that had received subcutaneous injec- 
tions of strepto-, pneumo-, or meningococci for 
the purpose of producing immune serums. 
When these horses subsequently received intra- 
venous injections of the bacteria, inflammation 
of the joints and thrombotic endocarditis ap- 
peared. Khnge 40 ’ was able to produce a simi- 
lar endocarditis as well as a myocarditis by 
repeated injections of protein into the joints 
In the same way Roulet succeeded in producing 
granuloma-like lesions in the pleura of aller- 
gized animals 

According to Klinge, the so-called Aschoff 
bodies, the granulomata pathognomonic for 
rheumatic infection, represent only a later stage 
m the process of infectious allerg} . This stage 
is preceded, he claims, by an early fibrinoid in- 
filtration that is characterized microscopically 
by fibrinoid homogenization of the collagenous 
connective tissue (see further details under his- 
topathologv below, and under rheumatic and 
rheumatoid joint diseases in Part Three) 

We shall now- consider the morphologic form 
of allergic or, as Roessle 7 has called it, hyper- 
ergic inflammation This term is intended to 
designate an inflammatory process produced by 
an antigen in an allergized organism. Since 
h.vperergic inflammation can be caused specifi- 
cally (allergically) and nonspecifically (pather- 
gically), we suggest differentiating between 
the two bv calling them allergic-hyperergic and 
pathergic hyperergic inflammations W e should 
like to stress the point here that not ever}- hy- 
perergic tissue reaction need necessarily be of 
an inflammatory nature: as proof of this there 
are the allergic reactions of isolated surviving 
organs that serve as the basis for the Schultz- 
Dale experiment. 

In general, the morphologic pictures pro- 
duced vai} , depending on whether an antigen 
affects a normal (normergic) organism, or one 
that is in an altered state of reactivity as the 
result of a previous effect of the same antigen 
(allergic organism). The Arthus phenomenon 
represents the classic example and also the 
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highest degree of locil allergic hyperergic in 
flammation These processes can best be 
demonstrated m serum allergic frogs (Froeh 
hch) The specific antigen is applied to the 
mesentery of the small intestine under the 
microscope one can then see — in contrast to the 
picture presented in control experiments with 
normergic frogs — the dev elopment of an unusu 
ally rapid se\ere inflammatory process (Fig 
26) These responses are apparently all con 
cerned with the blockade of the foreign sub 
stance the local circulation comes to an instant 
halt as a result of arteriolar contraction fol 


fact that homogenization of the collagenous t s 
sue begins at the immediate site of the n 
jection 

This fibrinoid homogenization of the connec 
tive tissue was subsequently regarded by 
Klinge Roessle and the r schools as the pa 
thognomomc sign of allergic inflammation 
But Aschoff Graff and others emphaticallv 
disagree with this viewpoint They point out 
that the employment of weak doses on a Her 
gized animals leads to a rapid and severe local 
response but not to a fibrinoid reaction of the 
connects e tissue On the other hand it is pos 



Fic 26 A ller gic hyierercic Inflammation of Mesenteric Vessels of Allerg zed Troc (D agram) 
a arter> b — \ e ns c = capilla es ith central current d = zone of plasma fi led cap lar es and leuco 
cyt c migration e - zone of stasis f s te of contact ith ant gen (After R Roessle ) 


lowed by formation of a zone of capillaries free 
from erythrocy tes (serous stasis) as well as of a 
zone of edema and leucocyte migration Simi 
lar observations were made on the arterioles 
capillaries and venules of the rabbit s ear bv 
Abell and Schenck 403 

This allergic hyperergic inflammation may 
be regarded as the first expression of local h> 
persensitiveness According to Gerlach quite 
similar manifestations m the course and rnten 
sity of the inflammatory process— although far 
more pronounced— are present in the Arthus 
phenomenon He also called attention to the 

.» ABELL RG - and Schen a II P J « » 1938 


s ble to evoke a fibrinoid homogenization with 
the first injection of a protein containing sub 
stance — at a time when allergization could not 
have occurred Schmidtmann Werner Sieg 
mund and others have shown that homo 
genization of the collagenous fibers can be 
brought about by all manner of injury whether 
of physical chemical or infectious toxic 
nature 

In conclusion we should like to say there 
fore that it is by no means permissible to as 
sume the presence of an allergic hyperergic in 
flammation solely on the basis of a fibrinoid 
homogenization 


Pathology of Tissues and Blood in Allercy 


99 


B. HISTOPATHOLOGY 

Berger and Lang 4 ® 1 studied allergic reactions 
elicited both actively and passively at the 
height of wheal formation and again seven 
hours later. The histologic pictures were sub- 
stantially the same, regardless of the method of 
production. Likewise, there is a definite con- 
formity with the milder degrees of local ana- 
phylaxis. This constitutes the histologic evi- 
dence of the basic identity of anaph} laxis and 
allerg}'. 

The histopathology of the allergic reaction is 
characterized principally by (1) rapid and 
violent onset, (2) c apillar}' dilatat ion, stasis of 
theTtftod c olum n, and edema, (3) infiltration 
of leucocytes*. and (-1) mark ed c once ntration of 
eosino pSile cells. 

At the height of the n heal formation, Berger 
and Lang found marked edema of the connec- 
ts e tissue, as well as homogenization of the 
collagenous bundles, hyperemia, chemotaxis. 
marked migration of the leucocytes, and forma- 
tion of leucocytic sheets around the vessels, 
with excessive predominance of eosinophils' 
They also found that seven hours later, when 
the macroscopic changes had almost disap- 
peared, the microscopic manifestations were 
still quite pronounced 

Kline, Cohen, and Rudolph 4 "* studied the 
skin reactions they had elicited in hypersensi- 
ti\e individuals and in control subjects by in- 
jections of pollen and dust or by exposure to 
cold and heat. It was seen that in allergic 
individuals these exposures evoked the prompt 
sppsszsficeof iaSsattastba of the cutis and 
subcutis. Examination during the first ten 
minutes and then again after three hours 
showed that these changes were x ery similar to 
those seen in ordinary inflammations, although 
less intense. On the other hand, it was seen 
that during a period of from fifteen to thirty- 
fix e minutes following the injections or expo- 
sures, 25 to 50 per cent of the leucocytes w ere 
eosinophilic. 

In the production of experimental dermatitis 
by means of 2,4-dinitrochlorbenzene, Mom, 
Xoussiton, and Leon 406 found that the histo- 


logic pictures and the sequence of the changes 
were identical, whether specific sensitization 
existed or not. This accords w ith the observa- 
tion that toxic and allergic contact dermati- 
tides are by and large morphologically indistin- 
guishable, and may perhaps be explained by 
the fact that the skin is limited in the variety 
of ways in which it can respond to inflamma- 
tion. As might be expected, it w as found that 
subjects with an allergic predisposition showed 
an exaggeration and acceleration of the reac- 
tion, although the response was otherwise 
similar 

C EOSIXOPHILIA IX TISSUE 
AXD BLOOD 
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The presence of blood eosinophilia is con- 
sidered to be a characteristic sign of the aller- 
gic diseases. But the symptom of blood as 
well as tissue eosinophilia is found not only in 
allergic diseases but also in numerous other 
conditions, such as parasitic infestations, espe- 
cially trichinosis and hookworm, leucemia and 
'[/ other blood dyscrasias, lymphobfastomatosis, 
scarlatina m the acute stage, in postinfectious 
and post toxic conditions, in certain acute dis- 
eases of the muscles, and sometimes even as a 
family characteristic. It is occasionally seen 
in malignancies, especially with metastatic in- 
xokement of the h\er, syphilis, pleural effu- 
sions, benzene poisoning, and eosinophilic 
granuloma of bone, and also follow ing digitalis 
therapy and the ingestion or injection of liver. 
In a review of 418 cases with a blood eosino- 
phiha of 6 per cent or more, Stickney and 
Heck 407 found respirator}' allerg}- to be the 
commonest single cause, followed in order of 
frequencx b} various dermatoses, acute and 
chronic infections, including acute appendi- 
citis, chronic ulcerative colitis, chronic chole- 
C}Stitis. and infectious arthritis, malignancies, 
diseases of the reticulo-endothelial system, and 
portal cirrhosis or other conditions with liver 
damage. A very high degree of eosinophilia 
(20 per cent or over) is rarely caused by the 
usual types of allergy (except in drug allergies, 
particularly arsphenaimne dermatitis, where 
we have seen eosinophil counts up to 75 per 
cent), and it is well to consider the possibility 
under these circumstances of blood; dyscrasias. 
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periarteritis nodosa, and transient pulmonary 
infiltration It is not permissible, therefore, to 
consider blood or tissue eosinophilia per se as 
conclusive evidence of the existence of an 
allergy 

Accurate determination of the number of 
circulating eosinophils may be enhanced by 
employing a specially prepared white cell dilut 
ing fluid, by means of which the eosinophils 
may be counted directly in the counting cham 
ber without resorting to stained films (Ran- 
dolph 10 *) This diluent consists of 0 25 per 
cent phloxine and 0 25 per cent methylene blue 
dissolv ed in equal parts of propylene gly col and 
water, and must be freshly prepared from stock 
solutions about every four hours 

According to Mikolaeff and Goldberg, the 
leucocyte formula of an allergized animal 
changes in the direction of an increase in the 
number of monocytes and eosinophils During 
an anaphylactic shock, however, there is a high 
monocyte count and a decrease in the number 
of eosinophils, after the shock is over, there is 
a decrease in the number of monocytes and an 
increase in eosinophils During acute allergic 
attacks in human beings also, it has frequently 
been observed that an existing hypereosmo 
philia of the blood is replaced by a state of 
aneosinophiha (Piness, Uffenheimer, Becker, 
Deamer), simultaneously, there is an increase 
of the eosinophile cells in the sternal bone mar 
row (Debre, Lanny, and Bernard), as well as in 
the products of allergic reactions (e g , sputum 
in asthma, nasal secretion in allergic rhinitis, 
mucous shreds in allergic colitis) When the 
allergic attack has passed, the eosinophils in 
*he blood relatively soon begin to increase 
jyjain Randolph and Rawling 109 found simi- 
lar changes in the leucocyte response to the 
trial ingestion of a single small dose of sulfon 
amide in three asthmatics known to be sensi 
tive to the drug Dalton and Selye report a 
similar decrease and subsequent increase in 
blood eosinophilia during the “alarm reaction” 
in rats and rabbits The alarm reaction is the 
response to a variety of damaging stimuli not, 
of course, of allergic nature W Jadassohn 
has shown that primary urticanogemc stimuli 
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(e g , stroking of the skin mtracutaneous injec 
tions of morphine, codeine, histamine, etc ) 
elicit, m nonallergic individuals, urticarial reac 
tions that contain eosinophile cells in about the 
same proportion as seen m wheals elicited in 
hypersensitive individuals by the action of 
allergens Ishihara states that blood eosino 
philia is produced by injections of heterologous 
antigen in sensitized guinea pigs, even when 
anaphylactic reactions are not evoked In 
this connection it might be interesting to note 
Gnebel’s comments on the meteorologic and 
seasonal fluctuations in the blood eosinophilia 

In view of all these facts, the most that can 
be said is that blood eosinophilia must be re 
garded as the result either of a nonspecific stim 
ulation or of a specific allergic reaction 

\\ ith regard to tissue eosinophilia, however, 
the ev idence seems more strongly to indicate a 
preceding allergic reaction This view is sup 
ported mainly by the appearance of eosinophile 
cells in the secretions from the conjunctiva, 
nose, bronchi, colon, or vagina, or in the urine 
Numerous authors (Cooke, 410 Hansel 5 * 1 and 
others) are of the opinion that these eosino 
phile cells appearing in secretions or excretions 
are of histiogenic nature, and do not originate 
m the blood The investigations of Salans and 
Guarnen also suggest the local origin of eosino- 
phils These authors found that the increase 
of eosinophils is more pronounced in the b'ood 
taken from an arm on which cutaneous tests 
have been performed 

Burkhart and Montgomery 411 showed that 
patients with a high percentage of eosinophils 
in the blood are more apt to have a local tissue 
eosinophilia after an injection of foreign pro 
tern than are those w ith a normal or low per- 
centage This was especially true in cases of 
neurodermatitis and dermatitis herpetiformis 
The binuclear usually predominated over the 
mononuclear eosinophils in the tissue infil 
trates 

Exceptional conditions w ith regard to tissue 
eosinophilia are to be found in periarteritis 
nodosa, as well as in the disease picture de 
scribed by Harkavy, of eosinophilic pleural and 
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peritoneal exudates in connection with asthma. 
These conditions will be discussed in the rele- 
xant chapters (pp. 832, 588). 

In conclusion it may be said that blood and 
tissue eosinophilia frequently accompany aller- 
gic diseases — without, however, permitting us 
to assume that a high eosinophil blood count 
pro\ es the existence of a state of hypersensi- 
tiveness, or that its relative height reflects the 
sex erity of an allergic reaction. Furthermore, 
according to the present consensus, the eosino- 
philia itself is less important than fluctuations 
in the eosinophil curve. It is recommended, 
therefore, that such blood examinations be sys- 
tematically continued for some time. Rom- 
berg as well as Hajos is of the opinion that the 
absence of eosinophile cells during immuniza- 
tion therapy is to be regarded as an unfax or- 
able sign, since it points to a diminished reac- 
tivity on the part of the organism. Although 
no conclusive proof is ax*ailable, it is now gen- 
erally believed that the eosinophile cells par- 
ticipate in the defense processes of the human 
body, especially in conditions of bypersensi- 
tiveness. 

D. CLINICAL PATHOLOGY 

It is noteworthy that remarkably few 
changes in the blood are to be found even in 
severe allergic manifestations. This does not 
apply, of course, to acute anaphylactic shock, 
in xvhich typical alterations appear (p. 87). 

The number and color of the red corpuscles 
are rarely altered. Concentration of the blood 
has been obserx-ed in allergic attacks and in 
artificially induced hay fever (Bray; Black and 
Kemp). This is probably explained by the 
transudation of the serum into the tissues. 
Mayer and Fleischer found an inconstant in- 
crease in blood osmotic pressure in anaphylac- 
tic rabbits. There is a difference of opinion as 
to whether the blood coagulation time is short- 
ened or prolonged. Opinions also differ as to 
the behavior of the sedimentation rate . At any 
rate, the present xx liters are in agreement with 
a number of other authors (Schulhof; Ellis; 
Westcott and Spain) in believing that sedi- 
mentation is retarded in allergic diseases, pro- 
■xided they are not complicated by infection. 


As Widal and his co-workers 412 hax'e shown, 
acequate contact xx'ith a specific allergen will 
cause the allergic organism to respond with the 
dex'elopment of a x r ery definite blood picture 
known as the hemoclashc crisis. This is char- 
acterized by a decrease m the leucocyte count, 
relatix'e lymphocytosis, a decrease in the pro- 
tein colloids, an increase in blood coagulability, 
loxx-ered blood pressure, and sometimes a rise in 
temperature, and albuminuria. The most 
fax’orable moment for this examination is from 
twenty to thirty minutes after the administra- 
tion of the allergen , after an hour or so, condi- 
tions become normal again. On the basis of 
extensixe inx estigations, the present opinion 
is that the hemoclastic crisis represents a symp- 
tom in coordination w ith the clinical manifesta- 
tions These changes result from a disturbance 
in the colloidal equilibrium, following the neu- 
tralization of antibodies in the blood by the 
administered allergen. Other authors are of 
the opinion that a positive outcome of this test 
merely indicates an intense irritation of the 
autonomic nervous system, or that it is espe- 
cially prone to irritation, generally or specifi- 
cally, by a gix'en irritant. 

A similar principle is the basis of the leuco- 
pentc index Vaughan, 51 xxho developed this 
method, defined the index as representing the 
relationship between the fasting leucocyte 
count and that after digestion. According to 
this test, allergic hypersensitiveness to a food is 
considered to exist if its ingestion is followed 
by a significant fall (2,000 cells) in the total 
leucocyte count. (For further details, see 

p. 194 ) 

According to Joltram, the modification of the 
leucocytic formula in allergic reactions is char- 
acterized by a decrease in the number of neu- 
trophils, xx-ith a relatix-e increase of the mono- 
nuclear cells; in cases of acute infection, on the 
other hand, an increase in the white count is 
marked by a decrease in the number of mono- 
cytes as well as of eosinophils. For further 
information about the white cell and differen- 
tial count of the blood, see the preceding 
section. 

The refractive index of the serum is lowered 
during allergic reactions in 85 per cent of cases, 

*“ XVhmi. F . luJUirc. P . B*raS4rc>. E , and Jotrurs, £ : Bull. 
«b&i Soc taed d Mp de Paris 37. 295, 19U 
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elevated in 10 per cent and unchanged in the 
remaining 5 per cent (Bray) 

The systolic blood pressure of allergic mdi 
viduals is often subnormal (90 to 120 mm of 
mercury) During asthmatic attacks the 
blood pressure may be increased occasionally 
however it is decreased 
Triedberger and others have shown m animal 
experiments that the union of antigen and anti 
body in vitro or in uio results in a disappear 
ance of the complement \eil and Buchok 


Schnabel and Paul and Pely have recently 
assumed that a low or absent complement titer 
indicates the presence of an allergic disease and 
that an alteration in the colloidal state of the 
blood may be postulated This in turn is said 
to depend upon some hepatic dysfunction 
According to Deutsch and Weiss and to our 
own invest gations it is not possible to demon 
strate a lowered or lacking complement titer 
in the majority of cases — even in allergic dis 
eases presenting ver> severe manifestations 



Chapter VIII 

CHEMISTRY OF ALLERGY 


E very biologic process is accompanied by 
local and, under certain circumstances, by 
general chemical alterations (e g., changes in 
the pH, in the cation content of the blood and 
tissues, in the water metabolism, etc ). This 
question is not to be confused, however, with 
the problem as to whether chemical or physical 
disturbances of humoral or cellular character 
are capable of evoking the manifestations 
known as anaphylaxis or allergy. As is well 
known, Richet established the so-called ana- 
phylatoxin theory, intended to explain the on- 
set of anaphylaxis as the result of a poison 
created by the union of antigen and antibodies 
This assumption proved to be no more tenable 
than the belief that a “poison” that elicits the 
shock is set free from the precipitate (in the 
course of the antigen-antibody interaction) by 
the influence of the complement (Fnedberger, 
Bordet), or than the hypothesis that it is de- 
rhed from protein by proteolytic processes in 
the course of parenteral digestion (\ • 
Vaughan). , , . 

During the past thirty years, the histamine 
theorv has generally gained dominance, and 
this, 'in turn, has recently been challenged b> 
the acetylcholine hypothesis 


A. THE HISTAMINE AND ACETYL- 
CHOLINE THEORIES 

Histamine, beta-iminazolylethylamine, is a 

derivative of the amino acid histidine, and is a 
normal constituent of nearly all mammalian 
tissues, including the blood, but in bound, in- 
active form. It is also found m the granular 
leucocytes and particularly in the eosinop • 
The nature of the binding of histamme w ith the 
cell constituents is still unknown, but is proh- 
ablv in the form of peptide bonds with the 
amino acid chains which constitute t e pro em 
of the cells (Rocha e Silva” 3 )- It can also be 
formed in the intestinal tract by decar xy a 
tion of histidine through the action o cer ai 
bacteria. Dale and Laidlaw 414 called attention 

«• Roch i E Sm> A, X[ J Fhannicol 17 

««Daue,H II , and Ludla* , P P J 4ls3lM«* 


to the fact that histamine, when injected into 
norma) animals, causes the typical symptoms 
and pathology of anaphylactic shock: the 
<nunea pig responds with bronchial constric- 
tion, the rabbit w ith contraction of the pulmo- 
nary’ arteries, the dog with engorgement of the 
liver, due to constriction of the hepatic veins. 
In human beings injection of histamine pro- 
duces a marked fall in blood pressure, vasodila- 
tation, increased permeability of the peripheral 
capillaries, and an urticarial wheal at the site 
of injection. . . 

Lewis 415 states that the so-called triple re- 
sponse-occurring after injury' to the skin by 
physical, thermal, or chemical agents— is iden- 
tical with the reaction resulting from intra- 
dermal injection of histamme. This response 
consists of (1) local capillary dilatation at the 
site of injurx , (2) escape of protein-nch fluid 
through the more permeable capillaries, caus- 
ing a wheal, and (3) reflex dilatation of the 
artenoles, with the appearance of an irregular 

Recent rex lexxs evaluating the significance of 
histamine in the mechanism of anaphylactic 
and allergic reactions have been contributed by 
Code 1 * Rocha e Silxa, 416 and Dragstedt.” 7 
There can be little doubt that histamme is mti- 
matelx connected w ith allergic phenomena, but 
opinions x ary greatly as to whether it is essen- 
tial thereto, and as to how much of the clinical 
picture is due directly to it. A quantitative 
method for the estimation of histamme m the 
blood (Code’s modification 415 of the technic of 
Barsoum and Gaddum) has increased our un- 
derstanding of its role. ,. 

\\ e shall mention only a few of the studies 
that endeavor to prove that the antigen-anti- 
body reaction leads to cellular production of 
histamine or of a substance with histamine-like 
action (H substance of Lewis), and that this 
substance irritates the cells. Bartosch and hat 
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associates flooded the lungs of sensitized guinea 
pigs vi ith antigen and demonstrated the subse 
quent release of a substance possessing hista 
mme like action Dragstedt and Mead re 
ported that in experiments on dogs, the amount 
of histamine liberated during anaphj lactic 
shock was sufficient to account for the severity 
of the reaction It has been shown also tn utro 
that when blood cells from sensitized animals 
come into contact with the antigen histamine 
is released into the plasma in sufficient quan 
tity to be physiologically active and to play a 
definite role in anaphj lactic shock (Katz and 
Cohn , 415 Rose and Browne 4 * 0 ) Farmer claims 
that sensitized guinea pigs can be nonspecifi 
call> desensitized by injection or oral admims 
tration of histamine, and concludes that hista 
mine is the substance responsible for the 
anaphvlactic contraction of smooth muscle 
However, Essex and Horton 4 * 1 found that the 
protection afforded these animals by pretreat 
ment with histamine was not great, and Court 
right, Hurwitz, and Courtnght 42 * that histamine 
and acetylcholine both alone and together, had 
no significant delaying or preventing action 
against sublethal anaphylaxis by the inhalation 
method 

In reviewing the evidence for and against 
the intervention of histamine in anaphylaxis, 
Dragstedt 417 concludes that it is a definite fac 
tor, although the mechanism by which it is 
released from the tissues is not understood 
Rocha e Silva and Andrade 4 * 5 showed that it 
can be released by the action of such enzymes 
as trypsin and papain tn utro The emphasis 
on histamine is illustrated by Albus’ sugges 
tion 4 * 4 that the term histamine susceptible 
constitution” be substituted for ‘ allergic con 
stitution ” However, Tanner 425 has shown 
that the mtradermal test with histamine is not 
of value in differentiating allergic individuals 
from non allergic, even if Atkinson’s criteria 42 * 
are reduced While not denjing the impor 
tance of histamine, he points out that there is 
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no convincing evidence that allergic patients 
are simply more sensitive to it than are normal 
individuals 

Histamine taken orall> is promptly absorbed 
and exerts its pharmacologic effects, and may 
in allergic patients produce the specific symp 
toms It has been successfully used by this 
route in the treatment of allergic rhinopath) 
by Gant Sa\ ignac and Hochwald 427 

The complexities of the problem are well ll 
lustrated by the follow ing Since histidine is the 
main source from w hich histamine is derived in 
the body, Dragstedt 428 suggests that a his 
tidine free diet be given However, histidine 
(along with tyrosine methionine arginine, and 
choline) is antagonistic to the action of hista 
mine in animals Hence Ruskin 429 concludes 
that histidine may be therapeutically useful in 
allergic conditions A great deal of basic in 
vestigative work will be required before such 
contradictions can be reconciled 

Some authors hold that the prophylactic and 
therapeutic efficacy claimed for histammase in 
certain allergic disorders constitutes some proof 
that these may be attributable to inadequate 
detoxification of histamine formed in the ah 
mentary tract or elsewhere within the organ 
ism Histammase is the name given bj Best 
and McHenry to a histamine-inactivating sub 
stance probably of enzyme character, present 
in various tissues especially the kidneys and 
small intestine Karady and Browne 430 report 
that histamine formation and anaphylactic 
shock were effectively prevented in guinea pigs 
by parenteral preadmmistration of histami 
nase These findings were corroborated by 
Barlow and Homburger , 431 using both the oral 
and parenteral routes of administration of his 
taminase, but were refuted by Best and Me 
Henry 432 Rose and Browne , 420 Alexander and 
Bottom , 433 and Courtnght et al 4 ” 

Foshay and Hagebusch 451 and Cheny and 
Pnckman 435 demonstrated the prophylactic 

‘ Gant J C SayionaC R J and Hochwald A New England 
J Med 22 1 579 1943 
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value for man of histarainase given prior to the 
administration of serum, and the symptomatic 
relief of serum sickness when histaminase ther- 
apy is instituted during the first three days of 
symptoms. Roth and Horton, 436 Vaisberg, 437 
Goodson, 433 and others report favorably on the 
prophylactic and therapeutic action of histami- 
nase in physical allergies, and Tay lor and Hil- 
ger 439 similarly respecting hypersensitiveness to 
liver extract. Laymon and Cumming, Gold- 
berg, and others report good results in various 
cutaneous disorders presumed to be of allergic 
origin. 

Similarly, the protection of allergized ani- 
mals against anaphylaxis and the therapeutic 
results claimed for histamine-azoprotem (Hap- 
amine) have been advanced as confirmation of 
the histamine theory' of allergy'. This sub- 
stance represents a conjugate protein antigen, 
capable of stimulating the formation of anti- 
bodies (including precipitins) specific for hista- 
mine (Cohen and Friedman 440 ). By this 
means, animals were rendered refractory to his- 
tamine and displayed a decided degree of re- 
sistance to anaphylaxis (Fell, Rodney, and 
Marshall 441 ). Histamine-azoprotem has been 
employed clinically by a number of investiga- 
tors, with some favorable results, although an 
increasing number of severe anaphylactoid re- 
actions are being reported. Its clinical indica- 
tions will be considered in chapter XII. 

Other antihistamine preparations are being 
intensively investigated in an attempt both to 
shed light on the basic mechanisms of allergy 
and to provide therapeutically useful drugs. 
Benadryl (0 dimethylaminoetbyl benzhydryl 
ether hydrochloride) is a newly synthesized 
histamine antagonist Pharmacologic studies 
on animals suggest that it has three significant 
actions: it alleviates (1) the bronchial constric- 
tion caused by histaminic or anaphylactic 
shock, (2) the vasodepressor effects of hista- 
mine, and (3) smooth muscle spasm. McElin 
and Horton’s 441 * observations indicate that 

♦"Rura.c M , and Hoitos. B T ibid 12 129, 1937 
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benadryl appears to be of considerable promise 
in the treatment of allergic diseases, particu- 
larly’ of the underlying edema which is thought 
most probably to be provoked by the local re- 
lease of histamine or histamine-like substances. 
Preliminary reports show that benadryl is 
highly effective in the treatment of urticaria 
and angioneurotic edema (O’Leary and Far- 
ber, 27M Piflsbury.”* 7 Feinberg and Friedlaen- 
der, 6<s Urbach), particularly’ urticaria due to 
physical agents (Feinberg and Friedlaender, 6 ’ 2 
Urbach) and other forms of physical allergy, 
and useful in the treatment of hay fever and 
asthma (Koelsche, Prickman, and Carryer“ lb ), 
of the syndrome of physical allergy of the head 
(perennial rhmopathy, myalgia, endolymphatic 
hydrops of Meniere's disease, and vasodilating 
pain), especially as regards the component of 
rhmopathy (Williams 411 '), and of allergic dis- 
eases in childhood (Logan Hld ). 

Other antihistamimc drugs were developed 
in France by Halpem and others, 441 * and called 
antergan and neoantergan They reported 
success in the treatment of serum sickness, hay 
fever, urticaria, intolerance to barbiturates, 
migraine, and less effect in asthma A series of 
similar compounds have been studied by- 
Mayer et al 4411 An excellent discussion of the 
present know ledge of antihistammic substances 
was recently contributed by Code. 441 * 

Despite the many brilliant and persuasive 
arguments advanced in defense of the hista- 
mine theory, it is becoming increasingly appar- 
ent that not all allergic manifestations are 
caused by the liberation of histamine or of his- 
tamine-hke substances in the tissues In the 
first place, two important symptoms regularly’ 
seen in anaphylactic shock are absent in hista- 
mine shock— namely, the drop in body tem- 
perature, and the prolongation of the blood 
coagulation time (clinically apparent in the in- 
coagulability of the blood) There is reason to 
think that the latter is due to a release of 
heparin from the liver (Jacques and Waters 367 ). 
Wells 160 lists as the chief objections to hista- 
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mine its failure to desensiti2e animals and its 
tendency to produce strong reactions m a spe 
cifically desensitized uterine stnp The theory 
that histamine causes anaphylaxis is further 
contradicted by the following obser\ations 
Heparin inhibits anaphylactic but not hista 
mine reactions (Hyde) and arginine pre\ents 
death from histamine but not from anaphy lac 
tic shock (Landau and Gay' 41 *) The sensitized 
rat uterus contracts on contact w ith the specific 
antigen (Kellaway) is relaxed by histamine 
(\ oegtlin and Dy er) but responds to some sub 
stance released by sensitized guinea pig lung 
tissue in the course of an anaphylactic shock 
(Campbell and N icall) Bender 113 show ed that 
theirisofadenervated as well as a normal eye 
contracts in anaphylaxis but not after the in 
tra\ enous injection of histamine According 
to Matron 444 the intense vasodilatation of the 
abdominal viscera observed in anaphylactic 
shock is absent during histamine shock on the 
other hand, hyperglycemia is noted in the Iat 
ter but not in the former These results seem 
to indicate that some substance other than his 
tamine is released during anaphylactic shock 
Moreover dogs may die in anaphy lactic shock 
at a time when their blood histamine is at or 
rapidly approaching normal levels (Code 10 *) 
The central nervous system has never been 
shown to contain histamine yet it can be the 
site of typical allergic reactions 

In human beings there is no consistent van 
ation in the histamine content of the blood in 
allergic patients either between or during at 
tacks (Rose 4,0 Rocha e Silva 416 ) although they 
do show considerable fluctuations in their his 
tamine levels as compared with the relatively 
constant values in normal subjects 

\ either clinically nor histologically can local 
anaphy laxis be achiev ed by means of histamine 
injections (Berger and Lang) Furthermore 
there is a difference in the histologic pictures 
of the lungs of animals that die from anaphy 
lactic and histamine shocks in instances of 
anaphylactic death there is an overwhelming 
eosinophiha as well as inflammatory mamfes 
tations in instances of histamine shock there 
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are evidences of circulatory disturbances and 
of moderate eosinophiha (Kallos and Pagel 4 *) 
As regards the experimental and therapeutic 
results obtained by the use of histammase 
these have not been invariably confirmed or are 
explainable in some other way Thus Best 
and McHenry 43 were unable to confirm the 
experiments of karady and Browne 40 in 
achiev ing protection of guinea pigs against ana 
phy lactic and histamine shock by the use of 
histammase The recent animal experiments 
of Lemley and Laskow ski 446 indicate that the 
toxicity of histammase in its present state of 
dev elopment prev ents the use of adequate pro 
tectn e dosages Toomey et al 447 and Eger and 
Stone 413 failed to corroborate the ameliorating 
effect of histammase on the urticaria of serum 
sickness and Peshkm et al 449 on various aller 
gies in children \ fair presentation rf the 
subject is to be found in a report of the Council 
on Pharmacy and Chemistry 4 “of the American 
Medical Association Some of our own expen 
ments (unpublished) would seem to suggest 
that certain good therap-utic results might be 
explained in some cases as due to its effect on 
a pathologic intestinal flora rather than to a 
histamine destroying mechanism 

It is obv ious from this brief rev lew that the 
problem as to the etiologic significance of his- 
tamine or histamine like substances in allergic 
phenomena is by no means solved 

In recent years there has been a tendency 
among inv estigators to assume that the chemi 
cal substance that mediates anaphylaxis or 
allergy is acetylcholine This belief has been 
fostered by the fact that all allergic manifesta 
tions can be reproduced by stimulating the 
parasympathetic nerves with this substance 
There is some speculation as to whether this 
effect is to be explained as due to an excess of 
acetylcholine to disturbance in its normal 
breakdown by the choline esterase or to some 
peculiar hypersensitiveness to this substance 
Chigira 451 not only found that acetylcholine 
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shock resembled anaphylactic shock more than 
did histamine shock, but also that previous 
treatment of the animals w ith esenne enhanced 
both of the first two, but had no effect on hista- 
mine shock. Villaret and other French authors 
found that from 002 to 001 Gm of pure 
acetylcholine given to an asthma patient 
caused an immediate attack, while in normal 
persons asthma did not occur, except in pa- 
tients who had recently recovered from pneu- 
monia. It produced asthma in dogs as well, 
provided the lungs were irritated by exposure 
to chlorine gas Foggie* 51 has show n that this 
substance can cause bronchial constriction in 
the lungs of a rat. In cases of asthma, the 
acetylcholine content of the blood is increased 
(Wenner and Buhrmester 1 *®) Attempts made 
to treat asthma with mecholvl, the stable de 
rivatixe of acetylcholine, were unsuccessful 
(Logue and Laws" 1 ). However, when xerx 
small doses (001 to 0.05 mg) were employed 
by E. B. Abramson and the senior author, en- 
couraging results were obtained in some cases 
of asthma and rhinopathx . 

In opposition to the acetylcholine theory, it 
has been pointed out that this product is re 
leased only by nerve stimulation and not — as 
in the case of histamine — by tissue injurx No 
significant liberation of acetylcholine was ob- 
served by Farber, Pope, and Landstemer*" 
from excised tissues of allergized animals 
shocked in vitro. (For further details, see 
P- 37.) 

B CHEMISTRY OF .ILL ERGEN'S 
Marrack,* jS Haurowitz," 7 Boyd,"'* and Se- 
x's g 130 ha\e presented excellent and comprehen 
si\e reports of the present state of chemical 
knowledge with regard to antigens and anti- 
bodies. Pauling, Campbell, and Pressman* 60 
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ha\-e reviewed the nature of the specific forces 
between antigen and antibody, and of thepre* 
cipitin reaction from the point of view of mod- 
em chemistry We shall be able to mention 
here onlj a few salient facts. 

The specificity of antigens is determined by 
their chemical struct ure Obermaj erand Pick 
w ere the first to point out that w hen serum pro- 
tein is altered by the addition of iodine, for 
instance, it loses its immunologic type speci- 
ficity and acquires a new specificity. Wells 160 
demonstrated that the chemical constitution of 
allergens is of greater importance than their 
biologic origin. Thus, chemically similar pro- 
teins of seeds of different genera may ha\ e the 
same anaphylactic action, while, on the other 
hand, chemically dissimilar protein substances 
from the same seed possess different anaphylac- 
tic properties Another example is proxided 
by the experiments with the four proteins con- 
tained in milk, likewise showing that thechemi- 
cal constitution is of greater immunologic im- 
port than is the biologic origin 

The hvpersensitix eness may represent a reac- 
tion to the molecule as a whole or to certain 
radicals of the molecule This is different in 
each indix idual case and the precise nature of 
the hvpersensitix-eness must therefore always 
be determined b\ adequate tests Thus, in 
the senior writer’s 151 case of resorcin hypersen- 
sitiveness. the patient was also allergic to the 
isomeric compounds, brenzcatechin and hv- 
drochmone On the other hand, in Xathan 
and Stern’s case the sensitivity appeared to be 
strict iy bound to the stern: structure of the 
resorcin molecule Doerr 1,1 mentions cases of 
iodoform hvpersensitix eness in which the indi- 
viduals also reacted to bromoform, thus relat- 
ing the specific hvpersensitix eness to the 
methx l radical. In the quinine cases of Daw- 
son and Gabade,* 61 the allergy extended to 
Iex'orotatorv alkaloids such as ethvlhydro- 
cupreine and cinchomdine, but not to dettro- 
rotatorx isomeres such as qumine and cincho- 
nine In sensitivity to acetylsalicvlic acid 
(aspirin), one finds persons allergic only to the 
whole complex; some who are sensitiie to the 
acetvl radical; some, to salicylates; and some, 
to any two or three of these chemical group- 
ings. There are cases of sensitix ity to species- 
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specific fractions of lactalbumin or to caseins 
The specificity may be of such a high degree 
that a person may be sensiti\ e only to straw 
berries grown in certain districts or to oranges 
grown in only one section of the country or 
onlj to honey derived from linden blossoms and 
not to honev from heath Sowers 

Only the proteins with relatively high mo 
lecular weights (albumin globulin pseudo 
globulin euglobulm etc ) can act as allergens 
Jones and Heisher as well as Stull Sherman 
and Cooke state that the constituent of serum 
most active in the causation of symptoms is 
pseudoglobuhn Swineford however found 
the globulin fraction to be more potent The 
proteins of low molecular weight (protamine 
histone nucleoproteids etc ) and the amino 
acids are inactive in this respect This ac 
cording to Doerr evplains why bacteria — 
which are generally composed of such protein 
molecules — have relatively weak antigenicity 

In his recent work on immuno catalysis 
Sevag 44 * has advanced the concept that anti 
gens act as biocatalysts inasmuch as one mole 
cule of an antigen induces the formation of 
many molecules of antibody while it forms no 
part of the reaction product (le the anti 
body) and since the reaction is thermodymami 
cally possible regardless of its presence As a 
corollary it is held that since practically all 
proteins are antigenic all proteins are endowed 
with catalytic activity According to this 
view the bacterial enzymes are the bacterial 
toxins 

It is to be noted that many proteins are 
active chiefly or exclusively in the native (or 
raw) state others only when cooked The 
antigenicity of protein substances can be weak 
ened or rendered inactive by the effect of heat 
digestive enzymes alkalies or acids This ex 
plains the diminution of antigenic properties m 
heated milk boiled eggs etc As Ratner and 
Gruehl have demonstrated in animal experi 
ments this effect is probably attributable to 
coagulation of the proteins On the other 
hand Rosenau and Anderson as well as Rap 
paport showed that proteins may be exposed 
to dry heat at a temperature of 140 C for two 
hours without destroying their antigenicity as 
determined by skin tests 

It is true that in the majority of cases the 
antigen is a protein But asvanLeeuwen P 


Schmidt and others have emphasized the m 
trogen content of the allergicalh active sub 
stance is not a measure of the amount of the 
causative allergen present (see p >13) 

No decisive answer has as yet been given to 
the question as to w hether complete antigens 
must be in principle of proteinogenous nature 
and whether therefore carbohydrates and 
lipoids can have more than a partial antigenic 
function However authorities such as Zins 
ser Enders and Fothergill 11 are of the opinion 
that the categoiy of complete antigens includes 
not only proteins but also certain carbohy 
drates and carbohy drate lipoid complexes 
These authors maintain that such polysaccha 
rides are themselves the antigenic agent and 
are not dependent for their effects upon any 
minute residuum of protein that may remain 
from the chemical processes employed in their 
purification 

Thus Bloch and Rarrer were able to demon 
strate that pnmin (the allergic principle of 
primrose) is a protein free substance of the lac 
tone group According to Touton the sensi 
tizing agents of very many plants consist of 
unsaturated acid resins That polysaccharides 
are the cause of certain bacterial and mold 
allergies was demonstrated by experiments in 
w hich guinea pigs w ere actively and passively 
allergized (Kesten and Mott) Moreover 
Femberg and Watrous 46 showed that such 
simple chemicals of low molecular weight as 
chloramine T and halazone are capable of caus 
ing typical asthma and rhmopathy in exposed 
workers 

Absolute proof as to whether an allergen is 
operative by means of its protein content is 
quite often difficult to obtam for the following 
reasons Allergens can be active in such in 
credibly high dilutions that the allergenic solu 
tion does not giv e a protein reaction on chemi 
cal analysis although it w ill produce a strongly 
positive biologic reaction Thus Urbach and 
Fasal 163 demonstrated that none of the usual 
chemical tests can detect protein in a dilution 
of 1 100 000 but positive skin reactions can 
readily be produced with dilutions as high as 
1 1 000 000 000 By means of the comple 
ment fixation technic Bosch Gyorgy and 
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Witebsky 454 showed that dialysates of egg white 
that appeared chemically to be completely 
protein-free, but with which Prausnitz-Kuest- 
ner reactions were easily elicited, represented 
an antigen dilution of 1:10,000,000. Rimpau 
showed that the present dialysis membranes 
readily allow the passage of traces of protein. 
The diameter of an albumin molecule is only 
5ra/i. 

These investigations have been discussed in 
some detail in order to bring out the important 
point that biologic methods are superior in this 
respect to the ordinary chemical tests. The 
fact that under the circumstances described 
the ordinary chemical methods will fail to 
demonstrate protein in the solutions, does not 
permit the conclusion, as drawn by W. Jadas- 
sohn , 48S and by T Grove and Coca, 48 * that the 
allergenic substance is not a protem nor a pro- 
tein derivative of high molecular weight 

Details of the chemical structure of allergens 
are not known. It may safely be assumed, 
however, that the chemical composition varies 
considerably in different antigens. Occasion- 
ally, of course, the chemical difference between 
the allergens is only apparent, because they 
may contain a common chemical group. Thus, 
Bloch demonstrated that in a majority of cases 
of iodoform hypersensitiveness the patients 
react to the radical CH 5 , and therefore, also to 
iodine-free compounds if they contain this radi- 
cal. Furthermore, R. L. Mayer showed that 
skin hypersensitiveness to ursol and to azo dyes 
is dependent upon a common factor, namely, 
formation of a body of quinone structure within 
the organism. Indeed, attempts have even 
been made to establish a so-called "common 
allergenic nucleus” — to be found in the great- 
est variety of substances — for the purpose of 
explaining their antigenicity (Wells, Duke). 
For obvious reasons these attempts have not 
been successful, nor does it appear likely that 
they ever will be. Another possible explana- 
tion has been suggested by’ the observation 
that numerous antigens contain both species- 
specific and group-specific allergens. Accord- 
in S to Tuft, horse dander contains a horse aller- 

** Boscb, E , GiSicy, p , sod n itebsxt. E ■ K ho W cbnscbr 10. 
2X^4. 1931. 
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TTietap J9. 107, 1933 
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gen (species-specific) that is also present in 
horse serum, and in addition a dander-specific 
fraction that is found only' m horse dander. 
Eggs, regardless of their species (hen, duck, 
goose, pigeon, turtle), contain a common aller- 
gen and, in addition, species-specific allergens. 
F. A. Simon reported that mammalian serums 
contain not only' their well-known species- 
specific components, but also an allergen in 
common. Certain organs or organ extracts 
(e g., lens, liver, kidney, brain, testes) are dis- 
tinguished by organ-specific as well as by' spe- 
cies-specific allergens. 

Klewitz and \\ igand’s 467 investigations into 
the chemical behavior of allergens led them to 
the following conclusions — which, in the 
writers' opinion, however, cannot be applied 
to all allergens 

(1) Allergens are thermostabile. Their bio- 
logic effectiveness is not altered by boiling for 
several minutes The filtrate is just as active 
biologically as is the original extract. 

(2) Allergens are dialyzable. The dialysate 
is as effective as the original extract. 

(3) Allergens are quantitatively absorbed by' 
animal charcoal After treatment w ith carbon 
the extract is biologically inactive. 

(4) Allergens are soluble in physiologic salt 
solution, but not in alcohol, chloroform, ether, 
or acetone. [In the present writers’ opinion, 
this is true only of protein allergens and not, 
for example, of the allergenic principle of sage, 
n hich is soluble in petroleum ether. ] 

(5) Allergens are biuret-negative substances. 

(6) Allergen extracts can be biologically ac- 
tive even when they contain no nitrogen [or, 
more cautiously and accurately stated, when 
nitrogen is not demonstrable by present chemi- 
cal methods]. 

C. CHEMISTRY OF ANTIBODIES 

It is now generally accepted that antibodies 
are modified serum globulins. As a result of 
recent investigations, antibodies are considered 
as large compact molecules composed of shells 
of peptide chains. They differ from normal 
globulins of the same animal largely in their 
greater molecular size. 

According to Sabin's 48 * ingenious experi- 
ments with "marked antigens” (such as an 
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alum precipitated dye protein) antibody glob 
ulin represents the synthesis of a new kind of 
protein under the influence of an antigen 

Bj means of the Tisehus electrophoresis ap 
paratus Newell and his associates 4 * 9 frac 
tionated human allergic serum into the albumin 
and the alpha beta and gamma globulins 
Passive transfer tests revealed that the skin 
sensitizing antibodj was present in the gamma 
globulin fraction The antibody to ragweed in 
rabbits was also found in the same fraction 
Practically all inv estigators are now in agree 
ment that antibodies including the immune 
bodies for bacterial and virus infection are con 
tamed in this fraction Thus Pauling and 
Campbell 179 showed that specific antibody can 
be formed t n utro b> the denaturation and re 
naturation of gamma globulin in the presence 
of the antigen B> means of quantitative 
microanal} tic chemical methods Heidelber 
ger 471 found it possible to measure the anti 
bodies in serums in terms of specific nitrogen 
per unit v olume He achieved this by the re 
moval of the non specific proteins after precipi 
tation of the antibodies with a slight excess of 
antigen The known nitrogen content of the 
antigen could then be subtracted from that of 
the precipitate It was thus possible to show 
that the serum of rabbits which have under 
gone a long course of immunization ma> con 
tarn 7 to 10 mg of antibod} nitrogen per cc 
This means that one half to three fourths of 
the circulating globulin m the animal s blood is 
actually antibody protein This is a figure 
that would have been thought impossible a few 
years ago 

Other characteristics of antibodies will be 
discussed m chapter X 

D BLOOD CHEMISTRY 

There is extensn e literature on the changes 
shown by the individual chemical components 
of the blood (cholesterol calcium phosphorus 
magnesium chlorides amino acids etc ) in the 
course of allergic diseases and in anaphylactic 
shock These alterations appear to be so m 
consistent that they must be designated as 
definitely noncharactenstic But even when 
certain fluctuations in blood chemistry occur 
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the question still remains as to the extent to 
which these changes may represent the cause or 
the effects of an allergic process The onlj 
regularly encountered alteration seems to be an 
increase in the potassium content of the blood 
This was demonstrated m anaphylactic rabbits 
bj Schittenhelm and m human asthma and ha> 
fever b> Kylin and Parker Rusk Weichsel 
baum and Somogyi 47 found the potassium 
content of the blood in health} human beings 
to average 19 5 mg per 100 cc in urticaria 
23 4 mg in bronchial asthma during the 
asymptomatic period 23 6 mg and in the 
acute asthmatic attack 24 4 mg per 100 cc 
Dees 473 likewise found serum potassium values 
in severe asthmatics higher than in normal 
subjects However there was no significant 
alteration in the level after the subcutaneous 
injection of 0 7a cc of 1 1000 epinephrine in 
either group even though the asthmatics ob 
tamed relief The ability of urethane to pro 
duce relaxation of the bronchial muscles m cats 
appears to be related to an increase in the 
concentration of the potassium ion in the fluids 
of the respiratory tract (Bojd and Perry 474 ) 
On the other hand Bloom Rusk and Kena 
more Parker and others have observed good 
therapeutic results from the use of large doses 
of potassium chloride in allergic cases These 
results have however been strongly disputed 
by man} others 

As clinicians pointed out long ago allergic 
manifestations in human berngs are accom 
panied by marked disturbances in the water 
balance Thus in asthma migraine and urti 
caria water is retained and the fluid content 
of the blood decreases Follow mg these aller 
gic attacks there is polyuria Kern 475 cor 
rectly points out that increased intake of 
sodium tends to increase interstitial fluid and 
cause edema This will favor the development 
of allergic reactions On the other hand a de 
creased intake of sodium will increase the vitra 
cellular fluid and decrease interstitial fluid and 
edema Thus salt restriction tends to inhibit 
allergic manifestations The effects of hydra 
tion and of dehydration in allergic reactions 
are however stnctl} nonspecific 
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Brief mention must be given to the claim 
that anaphylactic shock displaces the />H of the 
blood to the acid side (Mendeleef, Zina, and La 
Barre); before the appearance of shock, how- 
ever, there is said to be a state of alkalosis. 
Tiefensee, as well as Diehl and Schenk, and 
others found that in asthma there was a shift 
of the blood reaction to the alkaline side, but 
that at the very height of the attack there was a 
tendency m the acid direction. 

There appears to be an interesting and not 
yet fully understood relationship between dia- 
betes mellitus and the allergic diseases: it is 
striking to note how infrequently these diseases 
occur simultaneously. In 1940, Joshn m re- 
ported 30 asthma cases among 16,016 diabetics. 
Wilmer, Miller, and Beardwood found only 2 
diabetics in a group of 4,762 allergy cases, 
while of 1,870 diabetic patients only 2 were 
definitely proved to be allergic. Swem found 
6 diabetics among 4,000 asthma cases. Hajos 
had only 2 diabetics among 600 asthma pa- 
tients. Kem reported 9 instances in which 
both conditions were present simultaneously, 
and concluded that although positive family 
and past histories of allergy and diabetes were 
quite frequently obtained from the same case, 
the two illnesses were rarely coincident. How- 
ever, Joslin is of the opinion that these figures 
may be too low because of failure to question 
the patients carefully enough. He also states 
that hay fever is observed as an incidental 
finding in many diabetics. 

Rost, and Barber and Oriel, as well as the 
writers, found that patients with neuroderma- 
titis show an increased dextrose tolerance as 
revealed in the limited rise of the sugar curve 
following administration of glucose. Accord- 
ing to Wald bolt, Ascher, and Rosenzweig,” 7 
there is an immediate but evanescent rise in 
blood sugar during allergic shock, followed by 
prolonged hypoglycemia. 

E. URINARY PROTEOSES (ORIEL’S 
P SUBSTANCE) 

The only demonstrable chemical alteration 
in the urine in allergies — and this point is still 
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highly controversial — consists in the appear- 
ance of the so-called P substance of Oriel. 
Barber and Oriel 475 found that the urine of 
allergic individuals contained — particularly 
during attacks — a nitrogenous substance that 
could be extracted with ether They called 
this the “proteose-hke” or, by abbreviation, P 
substance. Its pathogenic importance and 
therapeutic value will be described later. 
From a strictly chemical point of view, it may 
be said that it is a polypeptide, composed of 
histidine, arginine, and lysine, and also con- 
taining nucleoprotein and glucosamine (Huell- 
strung). Subsequent investigations ha\e re- 
vealed that healthy, normal human beings 
ehmina te such 4 ‘pro teoses. ” How e\ er, persons 
suffering from allergic diseases excrete greater 
quantities — especially during allergic attacks. 
Boyd studied this substance chemically and 
concluded that it is a serum albumin contami- 
nated with a mucoid. Tuft and Brodsky, 17 ® 
from their own investigations and from a 
review of the literature, doubt that the P sub- 
stance of Oriel has any specific immunologic 
basis. 

For the extraction of the P substance, the 
modification of Thiers 450 is recommended: 

Technic \ quantity of 400 cc of urine preserved 
with chloroform (either a twenty -four hour specimen 
or the first urine passed after an a tuck.) is acidified in 
reaction to Congo red paper with 25 per cent sulfuric 
acid, and thoroughly shaken with 200 cc of ether in a 
'eparatory funnel After one or two hours of standing, 
there are formed an upper gelatinous and a lower liquid 
stratum The lower stratum is discarded The 
upper gelatinous la) er is allowed to stand until the 
ether has completely evaporated To the remaining 
liquid four times its volume of 95 per cent alcohol is 
added, and then sufficient concentrated sodium hy- 
droxide until a color change is obUined in reaction to 
phenofphtJialem On filtration a white powder re 
mains This powder is washed three times with 95 
per cent alcohol After drying in an incubator, a 
portion of the powder is placed in stenle ampules 

A 1:1,000 dilution (0 01 Gm of the dry powder 
dissolved in 10 cc ) is made with Evans' solution. 

poUssium biphosphate J 63 Gm. 

sodium biphosphate 14 318 Gm 

sodium chiondc 50 0 Gm 

distilled water up to 1,000 O cc 
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A GENERAL CONSIDERATIONS 
AN ANTIGEN* is a chemical substance, a 
■*- ^-physical agent, or a living organism that 
stimulates the production of antibodies m the 
body and that, on encountering the antibodies, 
reacts with them m some observable manner 
We know in principle that every chemical, 
physical and bacterial agent can act as an 
antigen, nevertheless, a given substance or 
organism should not be considered as antigenic 
until the following criteria have been fulfilled 
(1) There must be proof of the existence of the 
allergen xn the patient’s environment (2) The 

clinical type of manifestation of the allergic 
reaction must be independent of the chemical 
and pharmacodynamic nature of the allergen 
likewise, the allergen extract employed in a 
skin test must be one to which there is an 
indifferent reaction m normal individuals 
(3) Removal of the allergen from the patient’s 
environment must be follow ed by freedom from 
attacks (4) Contact with the allergen either 
by application, inhalation, ingestion or injec 
tion must elicit an attack, or at least there 
must be a positiv e skin reaction or a reaction 
of the shock tissue (5) The existence of a 
specific antibody to the antigen must be 
demonstrated by means of passive transfer of 
the hjpersensitiveness or by specific desensiti 
zation of a skin site of a normal recipient pre 
pared with the antibody containing serum of 
the patient 

The most sensitive test for the identification 
of an antigen is the Schultz Dale method 
However, its extreme specificity is in some re 
spect a disadvantage in clinical work As 
shown by Urbach and Wolfram, 481 the skepto 
phylactic technic is far more suitable for tests 
on man, while the anaphylactic experiment is 
recommended for tests on animals 
Since the number of antigens is incalculable, 
the guilty one can often be identified only after 
taking an exhaustive personal history of the 
patient, and often only after painstaking in 

•Synonyms allergen atopen anaphy lactogen 
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spection of the patient s environment The 
enormous difficulties that may arise in some 
cases will be discussed later in detail Onlj a 
few salient and general points will be considered 
here It must be especially emphasized that 
incredibly minute amounts of allergen often 
suffice to elicit severe symptoms For exam 
pie a patient of the present writers’ reacted 
with severe anaphylactic manifestations when 
merely passing by a fish store Another 
patient with dermatitis due to turpentine 
suffered a severe recurrence after merely stand 
ing for a moment near a freshly painted door 
These illustrative cases will be far less of a 
strain on credulity when one recalls expen 
ments showing that one millionth of a gram of 
a given allergen will evoke specific symptoms 
Gruetz was able to provoke a definite local 
allergic reaction m a fish hypersensitive indi 
vidua! by the mtracutaneous injection of 
0 000,000,005 Gm of protein derived from 
cooked fish The senior writer was able to 
elicit positive skin reactions by the admims 
tration of 0 1 cc of 1 1,000 000,000 solution 
of tuberculin, in cases of extreme hypersensi 
tiveness to tuberculin 

An additional difficulty is due to the fact that 
the causative substance is frequently hidden 
or disguised Who would be likely to suspect 
for example that red ice cream or pink tooth 
paste contained traces of phenolphthalem 3 
Yet this chemical may be responsible for the 
manifestations in a specifically hypersensitive 
case Or who would suppose that eating 
honey would bring on severe hay fever mam 
festations in an individual allergic to linden 
blossoms 3 The reason in this case was that 
the honey was gathered by the bees from linden 
blossoms 

The search for the causative allergen, espe 
cially in food allergies, is often made compli 
cated and baffling by the fact that symptoms 
make their appearance only after ingestion of 
certain combinations or only if the food has 
been prepared in a certain manner (see p 298) 

A point that often seems to be neglected is 
the importance of the quantity of the allergens 
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These factors may, indeed, seem to contradict 
the very concept of hypersensitiveness, which 
is based essentially upon qualitative and not 
quantitatn e considerations. There are enough 
examples, however, of cases in which small 
quantities of allergen were tolerated but in 
which larger quantities elicited symptoms 
This is particularly obser\ed in food allergy: 
traces of egg may safely be taken by some 
hypersensitive patients, while a dram of egg 
will be followed by definite manifestations. 
The senior author reported the case of a patient 
who tolerated 10 cc. of milk but responded 
wdth severe urticaria to 730 cc. A similar 
situation occurs when one or two servings 
of a given food do not produce symptoms, 
w hile repeated helpings are follow ed by allergic 
reactions. 

The rivalry of antigens must be mentioned 
here. This refers to the reciprocal influence of 
two antigens simultaneously active in the 
organism. The result may be that the ana- 
ph} lactic state is either inhibited or intensified, 
depending upon the existing quantitative and 
qualitative properties of the antigenic mixtures. 
Thus, Burky and his associates* 51 - 453 have 
shown that rabbit lens protein complex can be 
rendered antigenic by simple fractionation. 
The alpha fraction causes high-titer precipitin 
production in rabbits While both the beta 
and the gamma fractions are themselves anti- 
genically inactive, each has the property of 
suppressing production of antibodies to alpha 
proteins. The pertinent question has been 
raised 481 as to whether the crystalline lens 
develops a protective mechanism based on 
specific inhibins, and whether these inhibins 
prevent the production of precipitins that, in 
tum, lead to degenerate e changes in the eye. 
In the development of this idea it has been 
asked whether it is not possible that every 
endocrine organ produces such aniigenic in- 
hibins (see discussion of antihormones, p. 133). 

As will be explained in greater detail below, 
it is very commonly not the food or drug itself 
that constitutes the allergen, but intermediary 
products and derivatives of the ingestants that 
are responsible for the reactions; these are 
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called secondary antigens (p. 115). Due con- 
sideration has not as yet been given to the im- 
portance of the so-called endogenous allergens; 
i.e., the substances of the body itself that for 
various reasons have become foreign to the 
body and have thus acquired antigenicitv 

(p. 118). 

The antigenicity of each substance is de- 
pendent on factors that are still not proper)}- 
understood. How ever, Landsteiner 165 was able 
to show that the capacity of certain substances 
to produce eczematous contact type hypersen- 
sitiveness appears to be related to the lability 
of their Cl or XOj groups. Haurowitz and his 
co-uorkers 48a proved that the species specificity 
of natural proteins is attributable not to a 
single “determinant chemical group” but 
rather to a definite structural arrangement of 
tyrosine groups, free amino groups, and per- 
haps other groups on the surface of the pro- 
tien molecule. By the introduction of chemical 
substituents such as acid and basic azo groups, 
and iodine and acetyl groups, into the molecule 
of native serum pseudoglobulin, they inhibited 
the specific precipitation of the serum pseudo- 
globulin by Us homologous antiserum, thus 
indicating the destruction of species specificity 
by these procedures. Furthermore, there are 
certain substances that possess a special anti- 
genic function e\en under ordinary conditions. 
According to J. Jadassohn, it would be possible 
to classify substances in the order of their anti- 
genicity, beginning with those that allergize 
almost ever}- human being, dow n to those that 
allergize only very rarely, if ever. Poison ivy, 
for example, allergizes approximately 60 to 65 
per cent of all persons who come into contact 
with it (Spain and Cooke). Xickel dermatitis 
develops sooner or later in all persons who con- 
tinue working at nickel plating (Schittenhelm 
and Stockinger) Xirvanol brings on exan- 
thems in almost every child (De Rudder). 
Asthma afflicts almost everyone who works for 
some time under conditions exposing him to the 
inhalation of dust from grain infested by 
Pediculoides ventricosus (Frugoni and Ancona) 
On the other hand, the frequency of ursol 
asthma in fur dyers is estimated by Cursch- 
mann to be about 10 per cent. Die incidence 
of allergic manifestations due to quinine among 
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w orkers in quinine factories is estimated to be 
about 2 per cent (Dold) The antigenicity of 
these substances can be greatly changed, how- 
ever, when the exposures do not take place 
under the usual occupational but rather under 
experimental conditions It is then possible, 
as has been shown on page 41, to achieve up to 
100 per cent allergization, even with the use of 
substances that ordinanl> are onlj moderatelj 
antigenic bj nature 


are injected mtracutaneously w ith orchard grass pollen 
extract giving rise to a positive reaction Ip to this 
point the techmc is the same as that of passive transfer 
(see p 146) How ever the same injections are re 
peated daiJv in exact U the same location until a reac 
tion is no longer evoked that is the site is exhausted 
or more precise!} the passive!) supplied antibodies 
are used up The follow ing day timoth) pollen extract 
is injected into one of these sites (A) and into an unde 
sensitized control site (C) Ragweed pollen extract is 
similarly injected into the sites B and D and the pisi 
tne reaction in both shows that it is antigenicall) unre 
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B THE BIOLOGIC IDENTIFICATION 
OF ANTIGENS 
1 Exhaustion Tests 
In order to demonstrate w hether tw o or more 
substances are allergemcally identical or con- 
tain a common antigenic element, Coca and 
Grove 486 developed the exhaustion or crossed 
TeacUou test The basic principle mvoh ed is 
the desensitization of passively sensitized skin 
sites with one antigen, followed by cross tests 
with a second antigen 

Technic The serum of a patient h> persensitive, 
for example to timothy, orchard grass and ragweed is 
injected mtracutaneously in amounts of 0 1 cc each into 
four sites in a normal recipient (see Table 15) Twenty 
four or fort) eight hours later two of these sites (A, B) 
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lated to orchard grass The failure of timothy to elicit 
a reaction (in site A) although it does so in the control 
(C) indicates that the orchard grass has desensitized in 
relation to timothy If by the same method it can also 
be shown that the reverse is true that timothy will 
desensitize to orchard grass, it may be assumed that 
their allergens are identical If the reverse cannot be 
demonstrated it would appear that there is an aller 
genic factor common to both substances, and that there 
is also a separate factor in the one 

2 Cross Neutralization Test 
The cross neutralization test has the same 
purpose as the exhaustion test, but achieves it 
by a quantitative approach Furthermore, 
while in the exhaustion test the neutralization 
of the serum antibodies occurs gradually and 
im mo (in the skin), in the cross neutralization 
test it is carried out in utro and takes place 
promptly 
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Technic. A fixed quantity of antibody -containing 
serum is mixed under sterile precautions with van ing 
proportions of the antigens before being used for the skin 
preparation of the recipient, just as in the neutralization 
test (p. 149) A daj or two later, a related antigen is 
injected in each skin site For instance, if tunoth> 
pollen extract was emplov ed in the skin preparing mix 
ture, June grass pollen extract ma> be used for the 
second injection From the reactions produced it is 
possible to determine whether or not cross neutrahza 
tion has occurred, and to form a quantitative estimate 
of its degree 

C. CLASSIFICATION Or ALLERGENS 

The term allergen is used to designate any 
agent, whether chemical or physical, capable of 
eliciting antibody formation and thus a state 
of altered reactivity (allergy). The term 
antigen is customarily employed to denote liv- 
ing agents and their products that are able to 
call forth the production of antibodies It w ill 
be seen from these definitions that there is no 
fundamental difference between allergen and 
antigen as regards the antibody mechanism. 
The only distinction is that the former is a 
nonviable and the latter a living agent. How- 
ever, the phrase “antigen-antibody reaction” 
is rather loosely applied to all types of allergens. 

Allergens are divided into two main groups, 
the exogenous and the endogenous. 

The exogenous allergens are understood to 
include not only substances that exert their 
influence from outside the organism by way of 
the skin or mucous membranes, but also those 
allergens that are ingested (foods and drugs) 
or injected. They are subdivided into three 
groups: 

(1) Primary exogenous allergens are all 
those foreign substances that, in their unaltered 
state, are capable of inducing antibody produc- 
tion. (2) Secondary exogenous allergens are 
those foreign substances that do not per se act 
as allergens, but assume the character of 
allergens onh after transformation within the 
body by digestion, coupling, oxidation, reduc- 
tion, or other chemical or physical alteration 
(3) Exogenous partial allergens or exogenous 
haptens are those foreign substances that alone 
are not able to elicit specific antibody produc- 
tion, but have the capacity of reacting with 
antibodies specific for them. 

The term endogenous allergens is taken to 
designate, first, substances produced by the 
transformation of autogenous material within 


the organism, by autolytic, inflammatory, 
degenerative, or other processes, as a result of 
which they lose their biochemical identity and 
acquire antigenicity; and second, bacteria, 
viruses, fungi, and parasites, in so far as they 
multiply within the organism and stimulate 
the production of antibodies 
There is some evidence suggesting that the 
endogenous allergens may also be subdivided 
into primary and secondary allergens as well 
as endogenous haptens. 

D. EXOGENOUS ALLERGENS 

1. Primary Exogenous Allergens 
It is not possible, as yet, to consider the 
primary exogenous allergens along any definite 
line, as chemically, biologically, etc We 
shall, therefore, classify them according to the 
manner in which they exert their influence — 
viz , as inhalants, ingestants, contactants, 
physical agents, etc Each of these types of 
allergens will receive detailed discussion in 
Part Two (inhalants, p 236, contactants, p 
373, foods, p 295; drugs, p. 316 and 335, 
bacteria, p 435, parasites, p 480, physical 
agents, p 409) 

2 Secondvrv Exogenous Allergens 
This group comprises those substances reach- 
ing the organism from without that do not 
act as antigens, per se, but do so only after 
having been transformed by chemical altera- 
tions or by physical changes, such as digestion, 
oxidation, reduction, or coupling. In foods, 
especially, the allergen is frequently not the 
material as actually ingested, but a split prod- 
uct formed in the course of intermediary 
metabolism This should be suspected in all 
instances in which skin tests are consistently 
negative For example, the senior author was 
able to show that a food may become aller- 
genic only when acted upon by the bacterial 
flora of a certain portion of the intestines. In 
one such case, in which ingestion of cow’s 
milk regularly elicited urticaria after eight 
hours, colonic irrigation given at this time 
totally inhibited the urticarial response. The 
same result was achieved in other cases by 
changing the nature of the intestinal flora by 
means of Bacillus acidophilus 
Similar conditions seem to prevail in drug 
allergies, as evidenced by negatixe skin tests 
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with the allergen and by negative passive 
transfer Employing the reversed Prausnitz 
Kuestner method (see p 148), Kenedy 487 
was actually able to show that the drug itself 
was not the allergen, but rather products 
formed from it within the organism He 
demonstrated this by administering phenol- 
phthalein twice by mouth to a normal reap 
lent About four hours after the second dose, 
the subject received intracutaneous injections 
of serum from the allergic patient as well as 
control serum from a normal individual A 
positive skin reaction after twenty-four hours, 
at the site of the injection of allergic serum 
proved that this serum contained specific 
antibodies to phenolphthalem The fact that 
there was no reaction when the allergic serum 
was injected first and then phenolphthalem 
(i e , classic Prausnitz Kuestner method), while 
the drug after resorption elicited definite local 
manifestations, gave strong support to the 
idea outlined above Using the same method, 
Lang and Der 488 succeeded in transferring 
hypersensitiveness to quinine, iodine, and neo- 
arsphenamme m animals — a result only very 
rarely achieved by means of the ordinary 
methods of passive transfer 

3 Exogenous Haptens 
Exogenous haptens are, in the words of the 
brilliant Landsteiner 162 who discovered them, 
substances foreign to the body and m them 
selves not antigenic, but acquiring antigenicity 
on conjugation with an auxiliary proteino 
geneous substance as the carrier As a result 
of this union, “complete antigens” or conju 
gate protein antigens are formed Haptens 
per se are unable to induce antibody formation 
However, they can call forth specific reactions, 
either with the antibody in utro or in living 
hypersensitive tissues When sensitization 
has already been produced by the combined 
hapten protein, the hapten alone may produce 
an allergic reaction — even in the absence of the 
combining protein (Landsteiner and van der 
Scheer) The specificity of the conjugated 
antigen is, to a great degree, independent of the 
nature of the protein, but is determined by the 
properties of the nonprotein portion or hapten 
(Avery and Goebel) The haptens are some- 
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times referred to as “partial” antigens because 
of their capacity to react with antibodies and 
their failure to stimulate production of the 
latter 

According to Landsteiner the fact that only 
proteins, and not lipoids or carbohydrates are 
capable of acting directly as antigens is to be 
explained by the ph>sical constitution of their 
components Proteins, as is well known, are 
composed of large molecules From this point 
of view it is interesting to recall the experiments 
m which haptens of various kinds were sue 
cessfully complemented and transformed into 
complete antigens by conjunction with sub- 
stances not antigenic at all but characterized 
by their large molecular surface and highly 
adsorptive nature (e g , suspensions of collo- 
dion or kaolin) Haptens may be simple 
chemicals or drugs, as well as complex com 
pounds, such as lipoids or polysaccharides 

Long before the hapten theory was formu- 
lated, Obermayer and E P Pick (1903-1906) 
iodized proteins and thus obtained antigens 
that, when injected into animals, produced 
antibodies specific for the iodized antigen, but 
not for the original protein On the basis of 
clinical observations, Wolff Eisner (1907) first 
emphasized the fact that medicaments 
introduced into the organism might form 
compounds with the body protein or serum 
protein, thus forming a new substance 
(“drug protein”) possessing chemospecific 
antigenicity 

The question of whether sensitivity to 
certain drugs may result from a hapten protein 
combination formed in the organism was 
answered by the very interesting experiments 
of Rosenthal 489 He showed that when rab- 
bits were fed phenolphthalem or are given in- 
jections of colloidal phenolphthalem, their 
serum will contain an antigenic substance 
formed by the conjugation of phenolphthalem 
with autogenous protein When rabbits re- 
ceive repeated intracutaneous or intramuscu 
lar injections of this phenolphthalem conju 
gate, and then, after a certain lapse of time, are 
reinjected, positive skin reactions are seen 
There were never any such reactions when 
phenolphthalem alone was used Likewise, 
Aosima 490 was unable to allergize guinea pigs 
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with antipyrine alone. However, he could 
achiexe sensitization by adding such proteins 
as human or animal blood or serum, including 
guinea pig blood, to an antipyrine solution, 
and injecting the mixture intracutaneously. 
Jlor em er. Oriel 431 succeeded in isolating from 
the urine of a patient w ith allergic edema due 
to acetylsalicylic acid an aspirin-proteose 
complex which elicited a positive skin test, 
while both the drug and the proteose alone 
failed to do so. 

Within the past few years numerous au- 
thors — notably Landsteiner, 59 432 Sulzberger, 169 
and Schwartz 495 — have shown that simple 
chemical compounds can be converted into 
conjugated antigens by being attached to 
proteins. Their experiments ha\e been es- 
pecially significant, since they showed that 
repeated irritation of the skins of human be- 
ings and animals by simple chemical com- 
pounds, such as certain chemicals, dyes, and 
drugs, can bring about states of hypersensi- 
tive ness having the characteristics of contact 
dermatitis. 

It is to be noted that aliergization can be 
achieved only by epidermal or cutaneous con- 
tact w ith these chemicals, and not by means of 
intraxenous administration This fact seems 
to prove that the damaged cutaneous tissue 
furnishes the protein necessary to complement 
the potential haptens, such as the chemical or 
drug, and thus to produce complete antigens. 
This would help to explain the high incidence 
of allergic contact dermatitides 

The same mechanism also seems to be the 
basis for the “depot injection method” of 
Lehner and Jtajka. These authors found that 
it was possible to achieve aliergization with 
substances that are not, in themsehes, anti- 
genic by nature, provided they are injected 
daih or even- other day into the same skin 
site. Others have achieved similar results by 
administering the non-ant igenic substance 
along with the injection of smallpox \accme, 
or along with local exposure to strong sunlight 
or to roentgen raj s. Furthermore, Hax- 
thausen 561 demonstrated that when simple 
chemical compounds, such as mercury or 
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chromic salts, were mixed with foreign pro- 
tein — for example, animal serum or momha, 
staphylococci, or other organisms — a cutane- 
ous hypersensitiveness of eczematoid charac- 
ter could be produced. Tezner and Reiter 
achieied aliergization of the human skin to 
homologous serum by employing smallpox 
vaccine or horse serum as carrier substances. 

Xot only foreign serum, how ever, but homol- 
ogous serum as well, is capable of acting as the 
synergist In this connection, the experi- 
ments of Kiopstock and Seller 494 are especially 
noteworthx, since the} closely approximate 
natural conditions. These authors produced 
such a high degree of aliergization in guinea 
pigs b_\ administering diazotized atox> 1 mixed 
with guinea pig serum that subsequent reinjec- 
tion of the mixture caused anaphylactic death. 
Similarly, Samson, as well as Goetz, and Leh- 
ner and Rajka, and also others succeeded in 
rendering human beings sensitive to morphine 
and to atropine by preparatory injections of 
mixtures of autogenous serum and the drug 
Guinea pigs ha\ e also been sensitized to amino- 
pvrine by injections of autogenous serum mixed 
with aminop>nne According to Jacobs, rab- 
bits injected with iodized rabbit serum re- 
sponded with the formation of precipitins: in 
other words, following linkage with the homol- 
ogous protein of the animal, iodine became a 
complete antigen 

Another important type of partial antigen 
is represented by lipoids that become complete 
antigens when combined with an appropriate 
carrier substance These lipoid haptens are 
widespread in animats m the form of the 
helerogenetic antigens (Forssman 490 ) When a 
rabbit receives an injection of aqueous extract 
of horse kidney, antibodies are formed that are 
directed not only against horse kidney, but 
also against sheep’s blood. In other words, 
the rabbit serum acquires the property of 
hemolyzing sheep erythrocytes. Conversely, 
a hemolytic serum produced by injecting sheep 
erythrocytes, gives positive complement fixa- 
tion reactions with horse kidney extract. 
Thus, sheep erythrocytes and horse Kidney 
contain a common antigenic component, and 
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this same component is demonstrable in the 
organs and red blood cells of numerous other 
animals The Forssman antigen has hitherto 
always been regarded as a lipoid, smce it is 
soluble in alcohol Recent investigations, 
however, would seem to indicate that it con 
sists of a carbohydrate complex 
Numerous authors have been able to aller 
gize animals with conjugated lipoids Sachs, 
Witebsky, and others have shown that lipoids 
in the human organism are capable of produc 
ing autogenous antigens that play an impor 
tant part in the pathology and serologj of 
syphilis, as well as of other diseases 
The investigations of Heidelberger have 
called attention to the great importance of the 
carbohydrate haptens Heidelberger’s work 
would seem to indicate that these are respon 
sible for the specificity of bacterial antigens 
The mechanism of haptenization probably 
plays a much more important rdle than is now 
realized It would seem to be responsible for 
the majority of allergic dermatitides and for 
drug allergies involving not only the skin but 
also the mucous membranes 

E ENDOGENOUS ALLERGENS 
In contrast w ith exogenous allergy, the prin 
cipal causal agents of which aie inhalants, 
ingestants, injectants and contactants the 
term endogenous allergy designates those h> per 
sensitivities in which the allergens are formed 
within the body The endogenous allergens 
may be divided according to their origin into 
two groups, the auto endogenous and the 
hetero endogenous We speak of auto endog 
enous allergens when autogenous substances 
(e g body cells and their products, or tissue 
fluids) acquire antigenicity under certain 
conditions that will be discussed below 
Hetero endogenous allergens are foreign sub 
stances, chiefly of protemogenous nature, that 
enter the organism from w ithout but call forth 
antibody formation only after multiplication or 
growth within the body The chief types of 
hetero endogenous allergens are bacteria, vi 
ruses, fungi, and certain parasites, or their 
products 

For the sake of clarity, it is necessary at the 
outset to differentiate the endogenous aller 
gens from those agents with which they might 
possibly be confused Thus, ingestants (foods 


or drugs) are often not allergenic per se but 
acquire antigenicity only after transformation 
by metabolic processes The resulting sub 
stances, in view of their origin, are properl} 
designated as secondary exogenous allergens 
Likewise exogenous partial antigens (exog- 
enous haptens) such as ingested or injected 
drugs, which become complete allergens only 
after conjugation w ith body protein, must also 
be thought of as essentiall} exogenous in 
nature Finally, m the case of parasites both 
possibilities exist they have to be considered 
as exogenous when acting as a result of inhala 
tion (e g , ascans in laboratory workers), and 
as endogenous when the sensitization occurs 
after their growth or multiplication within the 
bod} 

It is interesting to note that authors in differ 
ent fields of medicine as earl} as 1910 tried to 
explain certain diseases on the basis of allergy 
to the body’s own protein Terms such as 
‘auto anaphylaxis” (Elschmg 496 ), “auto sensi 
tization” (Whitfield” 7 ), endo allergy” (von 
Bergmann 498 ), and ‘ intrinsic asthma” (Racke 
mann 20 ) give some indication of this trend 
However, in contrast to the multiplicity of 
clinical and experimental studies on exogenous 
allerg} only a very few investigators have 
worked on the problem of endogenous allerg} 
(Barber 165 Berger, 499 von Bergmann, 498 Doerr, 18 
Duke 590 Elschmg, 496 Lichtwitz, 801 Racke 
mann, 20 Salen, 602 Sulzberger 4 Urbach,* 03 and 
Whitfield 487 ) The evidence that rheumatic 
fever and allied diseases are due to an endog 
enous allerg} to the products of proteolysis of 
the tissues as vv ell as to metabolites of invad 
ing micro organisms was thoroughly con 
sidered by Lichtwitz 601 in his recent mono 
graph Most of the authors mentioned, 
however, confined themselves to the rather 


ElscbniG A Arch f Ophth 75 459 1910 74 509 1910 78 
519 1911 

bitfield A Proc E ghth Internat Cong Derma t Copen 
hagcn 1930 p 142 

‘••Be»gman« G von Funktonelle Pathologic Berlin Springer 

<” Bekgek W Med Kim 34 *93 989 1933 
•“Duke W \\ Asthma Ray Fever Urticaria and Ailed Mam 
festatons o' Allergy ed 2 St Louis Mosby 19 ’6 
s’t LlCHTWirz I Functional Pathology New York Grime S 
Stratton 1941 

Sal£n E B Acta med Scand nav 59 {suppl } 491 1931 
m *Ubbach E Klinik undTherapieder allergischen Kranlcheiten 
Vienna Maudrich 1935 

i*i Lichtb itz L Pathology and Therapy of Rheumatic Fever 
New York Grune &. Stratton 1914 



Axzigeks (Allergen's) 


119 


narrow limits of their specialties, such as the 
skin, the eye, the female sexual organs, and 
bacteria. Since no comprehensive survey 
existed, an attempt was made 505 to present the 
theoretic foundation and chnicai manifesta- 
tions of the endogenously acquired hyper- 
sensitn ities. 

The concept of endogenous allergy is, as will 
be seen below , the logical supplement to that 
of exogenous allergy It leads us to search 
not only for allergens coming from w ithout but 
also for those arising within the body This 
knowledge, in turn, has stimulated the develop- 
ment of new diagnostic methods for identify- 
ing endogenous allergens, which for obvious 
reasons cannot be demonstrated by the same 
technics as those used for the exogenous. 
And, above ail, this concept has been instru- 
mental in attempts to work out methods of 
treatment. 

1. Auto-endogenous Allergens 

Auto-endogenous allergens, or, by conden- 
sation, auto-allergens, maj' arise from manv 
different sources. We shall exclude from con- 
sideration those that are physiologic, so to 
speak, because they do not elicit an\ morbid 
reactions. An example would be the type 
responsible for the formation of the blood group 
antibodies. The pathologic auto-allergens, on 
the other hand, consist of altered autogenous 
proteins that — as a result of autolvtic, inflam- 
matory, degenerate e, or other physicochemi- 
cal processes — have become foreign to the 
organism and have thus acquired antigenicity 
More specifically, auto-allergens are derived 
from the breakdown or catabolic products of 
diseased organs, particularly the skin, en- 
docrine glands, and liver, from mtermediary 
or split metabolic products, and finally from 
the disintegration of tissue fluids (exudates 
and transudates) and hemorrhages 

Autogenous allergens may be subdivided, 
as are the exogenous allergens, into pnmarv 
and secondary forms, and possibly also into 
haptens. 

Primary allergens are those that originate 
directly from diseased tissues or abnormal 
endocrine products. As an example of how a 
diseased organ may gi\e rise to autogenous 
allergy, one may cite sympathetic ophthalmia 
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It has been established by immunologic meth- 
ods (see below) that this condition represents 
an allergic response to the patient's own uveal 
pigment. In addition, there is evidence that 
abnormal endoenne products may cause aller- 
gic manifestations, as demonstrated sero- 
logically by antihormones. 

Secondary auto-endogenous allergens are 
conceivably formed in the following manner. 
When a tissue is sensitized, whether by 
exogenous or by endogenous allergens, and 
its protein as a result of a se\ere reaction is 
rendered foreign to the organism, this altered 
protein may act as a new allergen on other 
organs This is demonstrated clinically by 
the appearance of a different tj-pe of manifes- 
tation in a different organ after a suitable 
latent period The following case ma_v clarify 
this concept 

\ woman 21 vears of age and in good health, who 
had ne\er prevtouslv received anv tvpe ol serum, was 
given a prophv lactic injection ol diphtheria toxin- 
antitoxm Fortv -eight hours later the site of injection 
(the upper part ot the thigh l presented a severe local 
reaction with diffuse and brawnv swelling ( \rihus 
phenomenon) This persisted l or sit dat s and was fol- 
lowed bv pains in several joints On the tenth da) 
alter the injection an urticarial exanthem appeared on 
the posterior aspects of the arms and there was also a 
simultaneous flare-up ol the reaction in the site of in- 
jection Nine davs later the urticarial outbreak in- 
creased in intensitv and spread to the lace, neck, back, 
and loner extremities Four davs later the urticaria 
was replaced bv an acute vesicular dermatitis (Fig 
27). although no local therapv had been used 

In view of the tact that the second urticarial rash 
occurred just mne davs after the hrst one, it ma> projv- 
erfv be classified as a fractionated serum sickness 
The eczematous rash, however we consider to be an 
expression of an allergv to a secondary endogenous 
allergen The latter arose from the “heterogemza- 
tion"* of cutaneous proteins as a result of the severe 
local anaphvlaxis (Arthus phenomenon) This con- 
clusion is further supported bv the fact that eczema- 
tous lesions hav e nei er been ohserv ed in serum <icLness, 
since the shock structures are the blood vessels and not 
the epidermis Hence the dermatitis m3) best tie ex 
plained on the basis of an endogenous allergv caused b) 
a secondarv endogenous allergen Toanalvze this case 
further it is apparent that the horse serum in the anti- 
toxin was a priman exogenous allergen, producing the 
fractionated serum «icJ.ness It was not the horse 
serum, however but the bodv proteins altered b) the 
severe \rthus phenomenon that presumabl) allergued 
the epidermis producing a dermatitis 
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The concept of an endogenous allerg} caused capacity of reacting specif cally ltl appro 
by secondary endogenous allergens was first pnate antibodies but lack the abilitv to call 
formulated on an experimental basis by Man forth the production of antibodies \\ e should 
waring and his associates and chmcalh by like to advance the hypothesis that en logenous 
Barber The latter assumed that certain lipoids and carbohydrates as well as endog 
bacteria by acting on a previously allergized enously formed porph\ nn max under certain 
organ such as the liver so alter some of the circumstances act in this way Th s view 
liver protein that it becomes allergenic and vould be analogous to the well kn wn tact that 
must be consdered a secondary endogenous lipoids and carbohydrates when introduced 
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allergen Barber stated it as his belief that into the body may act as exogenous haptens 
the appearance of urinary proteoses in such and become complete antigens on conjugation 
cases was evidence of the presence of a second with proteins The same concept maj appl> 
aty endogenous allergen He tried to explain even more to hetero endogenous allerg} \ ith 
on the basis of this mechanism the clinical particular reference to bacteria On the basis 
observation that different allergens ma> el cit of the investigations of Heidelberger and 
the same allergic sv mptoms m one person Aver} and of others it seems likelv that it is 

In addition to the primar} and secondary the carbohydrate and lipoid constituents 
endogenous allergens it is conceivable that rather than the proteins of bacteria that are 
diseased or altered tissue substances mav as responsible for allergization Sensitization to 
sume the character of haptens Tins means autogenous lipoids has been demonstrated by 
that the autogenous substances acquire the Henning 
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In this connection mention should be made 
of the highly significant work of Burky 56 
His investigations serve to explain the allergic 
manifestations observed in infectious diseases, 
and also help clarify the mechanism of physi- 
cal allergy. Burky showed that staphylococ- 
cus toxin prepared in a broth made from rat 
muscle allergizes rats to this broth , and these 
animals also become hypersensiti\ e to trauma, 
probably because it releases into the blood sub- 
stances identical with those contained tn the 
broth. Comparable observations were made 
by others with homologous skin autolysates 
in rabbits, since sensitization was produced 
only if increasing doses of Staphylococcus 
toxin were administered simultaneously (see 
below). Applying the Burky technic, 
Schwentker and Comploier 506 found that most 
persons suffering from scarlet fe\ er developed 
circulating antibodies to their own kidney tis- 
sues This led the authors to conclude that 
streptococcus toxin damages some of the kid- 
ney tissue during the primary stages of scarlet 
fever — even though the damage may be clini- 
cally undetectable. The denatured kidnex 
proteins combine with the bacteria and/or 
their products and are thus rendered antigenic 
Hence, the production of specific antibodies 
may be assumed to be the cause of postscarla- 
tinal nephritis. 

Karady’s* 07 experiments indicating that the 
organism’s own protein can be so changed by 
various physical agents (e g., heat and cold) 
as to acquire antigenicity, are more fully dis- 
cussed on p .135. 

We fully appreciate the fact that the con- 
cept of endogenous allergy, attractive as it may 
he on clinical grounds, must remain hypothetic 
as long as the endogenous allergens cannot be 
isolated in order to demonstrate an antigen- 
antibody reaction. It will be readily under- 
stood that the antibodies produced by these 
auto-allergens cannot be demonstrated by the 
usual methods. Occasionally it is possible to 
find the endogenous allergen in the patient’s 
urine in the form of Oriel’s P substance. 
Rarely, the antigen is to be found in the blood, 
as for example in certain menstrual allergies 
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(Geber, Urbach), in the menstrual discharge 
(Salen), or in the milk (Duke). 

If, how ever, future experimental work should 
confirm the idea of an endogenous allerg} due 
to secondar} as well as primary endogenous 
allergens and haptens, it w ould serve to explain 
a host of hitherto vague symptoms that pos- 
sess some of the characteristics of hypersensi- 
tive ness but have ne\ er been shown to be due 
to exogenous allergens. 

2. Clinical Manifestations of 
Auto-endogenous Allerga 
The clinical manifestations of auto-endo- 
genous allergy will be described here under 
headings that group the substances to which 
thex are due, as follows. 

a) BLOOD AND BLOOD SERUM AS 

AUTO-ENDOCENOUS allergens 
The classic proof of the existence of auto- 
allergens — and incidentally, the most thor- 
oughly investigated example in this connec- 
tion — is paroxysmal hemoglobinuria. This 
term describes the clinical syndrome in which, 
after exposure to cold, there appear chill, fever, 
and a transitory hemoglobinuria, accom- 
panied by manifestations of the nature of 
Widal’s hemoclastic crisis (drop in blood pres- 
sure and leucocyte count, change in refrac- 
trometric index of the serum, change m coagu- 
lability of the blood, etc ). Donath and 
Landsteineri 0 ’ have shown that a true antigen- 
antibody reaction is the cause of these mani- 
festations and that antibodies (autohemoly- 
sins) directed against the body’s era throcytes 
have been produced within the organism. 
Miyakaxa experimentally demonstrated the 
appearance of antibodies following the destruc- 
tion of erythrocytes in the blood stream by 
means of phenvlhydrazine 
Autohemagglutination is the clumping of 
ervthrocx tes into irregular masses, xisible to 
the naked exe as well as microscopically, by 
the action of the individual's own serum, with- 
out bacterial action, at room temperature and 
rex-ersible at body temperature It is known 
to be due to the interaction of the agglutinin 
of the serum with the agglutinogen of the 
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erythrocy tes Since this union occurs only at 
temperatures below that of the body (and m 
the laboratory at refrigerator temperatures) 
the antigen is know n as cold hemagglutinin * 
A rise in the auto agglutination titer is ob 
served in diverse pathologic states including 
virus pneumonia acute and chronic acquired 
hemolytic anemias leucemia lymphoblasto 
mas acute bacterial infections cirrhosis of the 
liv er syphilis trypanosomiasis malana car 
cinorra relapsing fever infectious mononu 
cleosis epilepsy bland venous thrombosis 
snake bite poisoning Raynaud s syndrome 
and hemoljtic reactions from sulfonamides 
When the cold agglutinin titer is sufficiently 
high clinical symptoms may sometimes appear 
after exposure to cold It should be noted 
that the lsoagglutimn is active not only against 
the patient s own ery throcy tes but against all 
types of human red blood cells as well as to 
some extent against those of other animal 
species (Dameshek 509 Turner and Jackson # ) 
Hence it may be related to the heterogenetic 
(Forssman) antigen 

As regards the mechanism of its formation 
Dameshek s,)9 considers the effect of the infec 
tion itself— as well as the possibility that a 
sufficient number of red cells may be so altered 
by a sulfonamide compound as to serv e as an 
antigen with the subsequent formation of an 
agglutinating antibody — a clear instance of 
endogenous allergy The titer of cold agglu 
timns rises in atypical pneumonia during the 
second week after the onset of respiratory 
symptoms (Turner and Jackson 510 ) and is 
therefore a diagnostic aid Confusion m the 
typing and cross matching of blood may arise 
because of the presence of this antibody but 
may be avoided by specia\ laboratory precaii 
tions (Lindsey 511 ) In a very severe case of 
autohemagglutination Nickuir 5 effected a 
cure by means of transfusions of citrated blood 
and intravenous injections of 10 cc of heparin 
in 10 per cent glucose and saline An excellent 
review article on cold hemagglutination was 
published by Stats and \\ asserman 5 3 
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Recent investigations concerning the Rk 
factor clarify the mechanism of one of the most 
interesting forms of endogenous allergization 
This antigen — named for the fact that it occurs 
in the erythrocytes of the Macacus rhesus 
monkey — is contained in the red blood cells of 
about 86 per cent of human beings and may 
give rise to iso immunization under certain 
circumstances An Rh negative woman 
gravid w ith an Rh positiv e fetus (the charac 
tenstic being inherited as a mendelian domi 
nant) will form anti Rh antibodies (agglu 
timns) as a result of the passage of fetal 
erythrocytes through the normal or diseased 
placenta into her circulation Thus she is 
actively sensitized to an endogenous allergen 
(fetal Rh factor) and will thereafter react to 
transfusions of Rb positive blood with he 
molysis agglutination and the consequences 
thereof At the same time the specific 
antibod es reach the fetal circulation since the 
placenta is permeable to them and as a result 
the fetus is passively sensitized so to speak 
to its own erythrocytes — or more specifically 
to an antigen contained in its erythrocytes 
This fetal antigen antibody response is re 
sponsible for intravascular hemolysis setting 
up a sequence of pathologic changes culminat 
ing in ery throblastosis (p 366) 

Whitfield drew attention to the fact that 
deep seated ecchymosis due to trauma frac 
tures or torn muscles was followed within 
nine to twelve days by generalized ery them 
ato urticarial eruptions Similar observa 
tions have been made by Barber Urbach and 
others Particularly interesting is the occa 
sional occurrence of urticarial zones surround 
ing hemorrhagic purpuric lesions as noted by 
\\ Vwtfitld presum&bVy these ■ave due Aft a local 
auto allergic mechanism 
It must be noted how ev er that human be 
ings and animals can become hypersensitive 
not only to the ery throcy tes of their own blood 
but also to their oun serum or plasma Bizzo- 
zero has demonstrated that repeated ultra 
cutaneous injections of their own serum 
sensitized the skin of 9 of 2o persons on whom 
the experiment was performed Comparable 
to this are the reports of Nelli Netter Nathan 
and Grundmann Mane and Tezner and 
Reiter who have described the apperance of 
serum sickness following injections of homol 
ogous serum in individuals w ho had previously 
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received human serum Marks 514 observed 
the sensitization of two patients from re- 
peated subcutaneous injections of their own 
serum given in the treatment of lympho- 
pathia venereum. Schmidt even reported a 
case of death in protracted shock following a 
second subcutaneous injection of measles 
convalescent serum eight davs after the first 

Eickhoff, as well as Geissendoerfer, dupli- 
cated these observations in animals Autog 
enous serum repeatedly administered paren- 
terally w as capable of eliciting allergic reactions 
almost identical with those elicited by foreign 
serums. 

b) EXUDATES AND TRANSUDATES AS 
AUTO-ENDOGENOUS ALLERGENS 

This grouping comprises cases of endog- 
enous allergy due to absorption of autogenous 
protein contained in transudates and exudates 
that has become, in effect, foreign to the body 
Duke, 500 515 for example, published a report of 
3 women w ho had a serum-sickness-hke 
symptom complex following rapid absorption 
of their tncn milk In each case the condition 
could be relieved through the use of the breast 
pump. In one instance, in which the condi- 
tion followed the w eaning of a baby, the symp- 
toms were so severe that it was necessarj to 
administer epinephrine repeatedly. In one 
of the patients who had been secreting about 1 
dram of milk a day dunng the seven years 
following the weaning of her child, passive 
transfer was successful only by means of her 
owwwwlk.bwt wot of co>k’s milk. Furthermore, 
injection of 0 02 cc. of a 1 : 10,000 solution of 
her own milk n as follow ed not only by a most 
severe urticarial reaction but also by an attack 
of asthma and an intense general pruritus. 
Subsequent to these reactions, the patient 
became insensitive to her own milk and the 
secretion of milk decreased, stopping alto- 
gether after about three weeks. 

Falls, Freda, and Cohen 518 found that a large 
percentage of nonpregnant w omen in the child- 
bearing ages give a positive immediate reaction 
to the intracutaneous administration of 001 
cc. of colostrum, while most pregnant women 
do not. The authors conclude that the body 
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is allergized to the protein by the small amount 
of colostrum produced in the breasts of non- 
pregnant women after puberty Pregnancy, 
by gradually increasing the colostrum produc- 
tion, creates a temporary specific anergy to 
this protein Even though this reaction is not 
sufficiently reliable to constitute a practical 
test for pregnancy (Weisman and Snyder 517 ), 
it nonetheless reveals a striking incidence, in- 
volving about 75 per cent of women of child- 
bearing age, of a common form of endogenous 
allerg} However, Davey and Daley 515 found 
the test to show an almost complete lack of 
specifics v A similar mechanism of specific 
anergy in gravid women, resulting in a cu 
taneous insensitiveness to fetal protein, will be 
discussed m the section on allergy to preg 
nancy 

Rapid absorption of pleural or peritoneal 
exudates, or of svno\ial effusions following 
aspiration of a joint, has occasionally been ob- 
sened to bring on serum-sickness-like con- 
ditions (such as urticaria, angioneurotic edema, 
hvdrarthrcsis, and fever). In a case obsen-ed 
bv one of us, angioneurotic edema occurred 
following each refilling of a therapeutic pneu- 
mothorax In this connection, mention should 
also be made of the urticarias following lur- 
ci nation, burns, and prolonged exposure to 
sunlight We might also include here the 
allergic reactions that have been observed fol- 
owmg injections of autogenous exudates 

C) PROTFOSES FXCRFTED I\ TIIE URIXF 
(oriel’s V SUBSTANCE) 

There is an extensive literature on the ques- 
tion as to whether the proteoses found by 
Barber and Onel 475 in the urine in allergic dis- 
eases are specific endogenous allergens Here 
we should like to consider only the following 
questions - Is this substance excreted in greater 
quantity during allergic attacks’ Is it spe- 
cific? Does it have any therapeutic value? 

None of these queries has as jet ha\ - e been 
satisfactorily answered, despite the fact that 
numerous investigations have been made in 
the past twelve j ears Manj- authors, includ- 
ing Tuft and Brodski , Yillalba, and Urbach, 
have confirmed the finding that larger amounts 
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of P substance are excreted during allergic 
attacks than in the free intervals The 
specified} of the proteoses however is em 
phaticall) disputed by ITeeman Cormia 
Cornbleet and manv others while Burgess 5 * 
who checked Oriel s observations at the request 
of the British Medical Association as well as 
van Leeuwen R Baranv Kallos Black 
Shelmire and Gate confirmed Oriel s findings 
Gate 5 0 reported the interesting observation 
that the P substance produces specific reac 
tions only when injected together with the 
serum of the same individual Regarding 



Ang oneurotic edema that cou d be expenmen tallj 
elicited 1 \ injection of autogenous urinarj proteoses 

therapeutic results with this substance Trasoff 
and Meranze \ aughan Tuft and Brodsk} 
and man) others had no success On the 
other hand Liebman and Bigland Dari) and 
Whitehead Eichenlaub Gate Burgess and 
others reported some good results 
How are these widel) divergent opinions to 
be explained? On the basis of our ow n inv es 
tiga tions we venture the following conclusion 
It is chief!) in cases of endogenous allergy that 
allergens (primar) or secondar)) are likel) to 
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be excreted m the urine in such a state that 
they can be utilized for testing or therapv 
In cases of exogenous allerg) however the 
allergens generally w ill hav e been so altered or 
destro)ed that their derivatives in the urine 
ull have lost their antigemcit) 

Furthermore we believe that the technic of 
Thiers ,s# should alua)s be emplo)ed for the 
extraction of the proteoses Together with 
Gate we should like to warn against the use of 
strong concentrations for test purposes such 
concentrations ma) act nonspecificall) and 
ma) occasionall) elicit sev ere focal and general 
reactions W e recommend that the first in 
jection should not exceed a concentration of 
1 10 000 W e are of the opinion that in cases 
of endogenous allerg) therapeutic trial with 
autogenous urinary proteoses is warranted 
Figure 28 shows an angioneurotic edema of 
unknow n origin This condition could be 
evoked b) administering autogenous unnar) 
proteoses After ten injections the patient 
became asymptomatic apparentl) as a result 
of the treatment A similar mechanism mav 
perhaps be the basis of the good results ob 
tamed with auto urotherap) b) Jausion and 
Pages in light dermatoses by Jausion and 
Paleologue in chronic dermatitides b> Au;a 
leu and Colombies in a severe caseofangio 
neurotic edema and b) Skrokowska m a case 
of erjthema annulare resistant to other 
treatment 

d) DISEASED TISSUES AS AUTO 
ENDOGENOUS ALLERGENS 
While only relatnel) few observations can 
be cited to illustrate the action of altered tissue 
proteins as endogenous allergens it is our con 
ttettott thst this m&chamsm is c petatne far 
more often than can be actuall) demonstrated 
in the present state of know ledge 

(1) Altered Tissues of the Eye as 
Endogenous Allergens 
Long before the term endogenous allerg) 
was coined certain diseases of the e)e were 
considered as clinical expressions of auto 
anaph)laxis As earl) as 1910 Elschnig” 6 
assumed that the cause of sympathetic oph 
thalmia w as a sensitization to the organ specific 
uveal pigment that as a result of trauma to the 
uv ea had been destro) ed and absorbed The 
pigment was assumed to induce the formation 
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of organ-specific antibodies with consequent 
sensitization of the remaining uvea! structures 
and of the opposite eye. Woods 511 supported 
this hypothesis by demonstrating that patients 
with sympathetic ophthalmia usualh gne 
positive skin reactions to uveal pigments, 
while control subjects give no reactions On 
the basis of these studies, he employed u\ eal 
pigment as a therapeutic agent in the treat- 
ment of this disease, and reported good results. 

According to Yerhoeff and Lemoine, 512 
hypersensitiveness to lens protein maj be con- 
sidered as the possible cause of endophthalmitis 
phaco-anaphylactica. After an operation on 
the lens of the eye, lens substance is liberated, 
and this material brings on a phaco-anaph\ - 
lactic inflammation that prevents complete 
healing after the cataract extraction Court - 
ney** reported that such patients gave posi- 
tive skin reactions to lens protein. Burky 5 * 
demonstrated that rabbits that had been 
allergized to a lens-toxin combination de- 
veloped typical endophthalmitis following in- 
jection of lens protein into the anterior cham- 
ber of the eye. This w as recently confirmed 
by Scobee and Slaughter 524 Burky and 
Woods 4 ”* utilized this knowledge for prophx- 
lactic and therapeutic purposes. They found 
that desensitization with lens proteins in 
patients who ga\e positne reactions to lens 
extracts before operation, tended to ameliorate 
or totall.v inhibit such postoperative inflamma- 
tions. 

Furthermore, certain forms of keratitis 
parenchymatosa are said to be of endo-allergic 
origin Both Loew- and F rieberg describe such 
cases occurring postoperatively These were 
cases of keratoplasty in which extremely 
se\ere noninfectious parenchymatous inflam- 
mation of the comea set in ten to fourteen da> s 
after operation. It was assumed that the 
patient had been allergized by absorption of 
corneal protein released in the course of the first 
operation, and that the second operation 
(keratoplasty, iridectomy) had elicited allergic 
inflammation of the comea Loewenstein is 
of the opinion that interstitial keratitis appear- 
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ing in the course of trachomatous processes of 
long duration is to be attributed to absorption 
of corneal protein altered as a result of local 
nutritional disturbances. 

(2) Altered Cutaneous Protein as an 
Endogenous Allergen 

Xot only blood serum but also tissue fluid 
ma\ act as an endogenous allergen. Thus, 
Whitfield 497 reported a case of acute vesicular 



Fig 29 Endogenous Allergy 
Diffuse urticaria appearing ten da>s after set ere 
abrasion of skin o\ er sternum 


dermatitis in which the serous discharge, 
trickling oier normal skin areas, produced a 
fine \-esicular eruption, while the patient’s 
serum did not produce any reaction on his own 
skin From this observation, the author con- 
cluded that a human being may become allergic 
to the products of his ou n broken-dow n tissues. 
On the basis of a number of such clinical find- 
ings, Whitfield claimed that the generalized 
papulovesicular eruptions sometimes seen fol- 
lowing severe scratching and/or irritating 



126 


Alterg\ 


therapy of a localized patch of chronic derma 
titis are attributable to hypersensitn eness to 
tisaue products that have become foreign to the 
body The same holds good for urticaria 
appearing eight to ten days after an abrasion 
(Tig 29) or a severe vaccinal reaction (Fig 30) 
and for disseminate rashes that sometimes 
follow irritating local treatment of varicose 
ulcers or severe scratching of a dermatitis on 
the lower part of the leg (based on circulatory 
disturbances etc ) (Brow n S2S ) W hitfield 
called this phenomenon aulosensitization 



Fig 30 Endogenous Allergy 
Erjthemato urticarial eruption occurring eight da>s 
after height of severe vaccinal reaction 


Hecht Sulzberger and Weil 57 succeeded in 
producing organ specific sensitization to homol 
ogous skin m rabbits by daily intramuscular 
injections of mmced rabbit skin provided 
increasing doses of Staphylococcus toxin were 
given simultaneously for its synergistic effect 
Positive precipitin reactions were obtained 
Hopkins and Burky” advance the hypothesis 
that certain dermatoses of unknown cause 
especially on the hands may be due to a com 
parable mechanism local sensitization to epi 
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dermal heratm or a product of kerati com 
bined with Staphylococcus toxin liberated by 
organisms of low grade virulence grr ung in 
the skin They suggest the name keratid 
for this lesion The concept of the so called 
dermatid (pp 736 783) also postulates 
autosensitization to altered cutaneous protein 

Hampton and Cooke 54 found that in the 
majority of cases of allergic dermatitis the 
patients are reactive to human dander extract 
— prepared from human dandruff and rendered 
histamine free — and that their serums contain 
skm sensitizing antibodies to human dander 
Other allergies rarely and normal persons 
never react in this way Therefore these 
authors are inclined to believe that there is a 
relation between allergic dermatitis and dander 
sensitivity Whether this sensitiveness is a 
cause or a result of the eczematous lesions has 
not as yet been determined However there 
is some evidence favoring the idea that these 
patients become secondarily sensitized to their 
own skin protein It is noteworthy that there 
is no relationship between sensitivity to human 
dander and that to other animal danders 

Whether the id eruptions— such as epi 
dermophytids levurids and bacterids— can 
properly be considered as phenomena of al 
lergization or whether these conditions are 
caused by infectious or toxic agents will be 
discussed later in greater detail 

(?) Otter Altered Organ Proteins as 
Endogenous 1 llergens 

While the two preceding sections have dealt 
with ophthalmic and cutaneous protein re 
spectively because there is some detailed 
know ledge of these mention must be made of 
observations concerning unrelated organs 
The reason so little is know n about the internal 
organs as sources of endogenous allergens is 
that the evidence can be only indirect com 
prising clinical findings Thus disappearance 
of cutaneous or other allergic manifestations 
following surgical removal of a diseased organ 
may not be conv memg proof of an endo-allergic 
mechanism Furthermore methods of anti 
body determination are possible only in those 
few instances in which the endogenous alter 
gens can be isolated Thus Read Heilbrunn 
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and Liebert 527 employed complement fixation 
methods to demonstrate that after msulm 
shock therapy in patients with schizophrenia, 
the brain tissue is altered, as evidenced by the 
presence of circulating antibodies specific for 
the white matter of the brain. Lew is 52s show ed 
that the alcoholic extract of rabbit brain, 
activated by a foreign protein (horse serum), 
is antigenic in the rabbit, this being the first 


monkej or sheep brain, with egg white, horse 
or hog serum as “conveyors,” along with 
Mycobacterium tuberculosis or Micrococcus 
phlei in aquaphor Flocculation test revealed 
cross reactions between brain and testis, and 
to a lesser extent, between brain and kidney. 

The following clinical examples strongly 
suggest the possibility of an endo-allergic 
mechanism. In a case of resistant urticaria, a 



Fig 31 Entjogenoi s Allerg\ 

Generalized urticarial exanthem of three months' duration in patient of 70 > ears with carcinoma of rectum. 
After extirpation of neoplasm, rash disappeared 

demonstration of isoantigenicity of a tissue 
lipoid. The antibrain sera reacted on com- 
plement fixation with the brain (and testes) of 
different animal species, but not with any other 
organs; hence, brain lipoids are assumed to be 
iso-antigenic. Similar results were obtained 
in monkeys by Kopeloff and Kopeloff , 5 - 3 Using 
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hydatiform mole was ultimately discovered 
and its removal was promptly followed by 
complete cure. Figure 31 show s an urticarial 
exanthem in a patient 70 years of age with a 
carcinoma of the rectum. This eruption dis- 
appeared after extirpation of the neoplasm. 

Barber 161 and von Bergmann 4 ” are of the 
opinion that hepatic diseases particularly may 
lead to the production of endogenous allergens. 

Me realize of course that clinical results in 
these cases do not prove that the resorbed 
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material acted as an allergen and not as a to\in 
Future investigation involving skin testmg 
with the suspected tissue protein as well as 
confirmation by antigen antibod) reactions 
w ill be necessarj before such cases can properl) 
be classified as endogenous allergies 

e ) HORMONAL ENDOGENOUS ALLERGV 

Even with our present limited knowledge 
the endocrine hormones w ould seem to act as 
endogenous allergens quite frequentl) This 
maj occur either during functional alterations 
or as the result of actual pathologic changes of 
the endocrine glands Inasmuch as such 
functional changes as menstruation and preg 
nanc) far outnumber diseases of the endocrine 
system allergic manifestations are much more 
often observed in association with changes of 
the first named type Hence we are able to 
consider these in some detail while other hor 
monal allergies can receive onl> brief discussion 

(1) remale Set Hormones as 
Endogenous Allergens 

Allergic manifestations associated w ith men 
struation ovulation and pregnane) comprise 
such varied clinical pictures as migraine 
asthma acne and certain forms of dermatitis 
The first question to be considered is of course 
whether or not these conditions are of auto 
toxic or endo allergic origin This can best 
be answered b) examining separatel) the con 
ditions in menstruation and pregnane) 

Menstrual Allergy— Geber 530 must be given 
credit for first demonstrating by experimental 
methods that there is some special substance 
circulating in the blood when menstrual urti 
cana appears He was able to show that 
urticarial attacks can be provoked during the 
interm°nstruum by intravenous injections of 
blood serum taken from the patient during the 
premenstrual flare of the skin lesions the same 
serum elicited no reactions in controls These 
findings were confirmed b) Lichter 131 and 
Harrison 533 Geber 533 contnbuted an even 
more important discovery namel) that the 
disturbances incident to menstruation can be 
cured by systematic injections of blood serum 
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taken during the exacerbation of the skin 
lesions asthma or other svmptoms 
Similar favorable therapeutic results were 
reported — independent!) in part from those of 
Geber — bv Hopkins and Kesten sw Malinin 
Harrison 53 and Salen *** For this purpose 
Geber recommended intracutaneous adminis 
tration of 0 2 to 0 4 cc of serum {preserved 
with 0 3 per cent phenol) every other da) 
The injections are to be carried out according 
to the depot method of Lehner and Rajka 
i e four injections into the same skin site 
Salen emplo)ed menstrual discharge collected 
during the first hours of menstruation before 
it becomes defimtel) sanguineous 
Zondek and Bromberg* 36 hold that the thera 
peutic response of cases of pruritus vulvae to 
administration of estrogenic hormone is plau 
sibl) explained as a hyposensitization since 
small quantities are effective and large doses 
may cause exacerbations 

The senior author 537 reported a case of der 
mantis d)smenorrhoeica that appeared three 
to four da)s before each menstrual period 
(Figs 32 33) At this time a substance was 
found in the patient s blood that elicited severe 
immediate as well as delajed reactions when 
injected into her skin (Fig 34) \o reactions 
were observed in controls When an inter 
v ening pregnancy interrupted o\ anan activ it) 
there was an almost complete remission of 
objectiv e signs and subjective symptoms 
In 3 cases of dermatitis seen h) the senior 
author in which the lesions were localized on 
the hands and forearms and defimtel) flared 
before each menstrual period the skin condi 
tion readil) )ielded to intracutaneous injec 
tions of autogenous serum withdrawn during 
the height of the eruption 
The same method w as emplo) ed b) us m the 
treatment of some 40 cases of acne menstruahs 
This condition is characterized b) a definite 
flare of the lesions prior to or during the men 
strual period (Figs 3o 36) Cameron 536 and 
the writers have had good therapeutic results 
with autogenous premenstrual serum m men 
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strual migraine. Complete clinical relief has 
also been obtained by the senior author in two 



Exdogenocs Aixergv 

Fig 32. Flare before and during menstrual period 


in degree, could be elicited by an injection of 
folhcuhn during the intermenstruum The 
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Fig 33 Complete remission after temporal X-ra> 
castration 


patients with menstrual asthma and one with 
se\ere menstrual rhinopathy. The following 
remarkable case of premenstrual \omitmg 
complicated by diabetes and controlled b> in- 
jections of autogenous serum is worth} ol 
mention: 


A 15 year old girl with severe diabetes requiring 45 
units of insulin daily , had such sex ere premenstrual 
vomiting that the usual amount of insulin cau'etl an 
alarming hypoglycemic reaction This occurre ur 
mg three consecutive months Due to the tact t a 
menstruation was somewhat irregular, the te cou 
not be anticipated and precautionary reduction in 
insuhn dosage instituted. Autogenous premenstrual 
serum was obtained and administered in doses of 0 - cc 
after the cessation of menstruation At * e ” es 
menstrual period only slight \ omiting occurre an a 
the following one the patient was without s>mploms 
About eight months later premenstrual vomiting re 
curred. but it wa« not as sev ere, and tw o courses of in 
jections were again given. During an 
period of one year since the last episode she has t*en 
free of symptoms. 


Riebel* 3 observed a patient with sneezing, 
nasal obstruction, chills, and a temperature o 
•01 F. occurring one day before each menstrual 
period and persisting for three or four a>s. 
Exactly the same symptoms, although milder 



Fig 34 Evdogenol s Allergv 
Doi.on.mtio.1 of men-trual nlIer E en b. Oitanrou, 
„ts mine patient a, tn F.o 32) M - poati' = 
ion to autogenous premenstrual serum NM ■= nega- 
iv e reaction to premenstrual serum of control .N - 
ie-ative reaction to autogenous LntermenUrual serum. 
3 = negative reaction to serum of gravid woman 


patient was cured by systematic treatment 
with this hormone. 


11 Ruin, F. A.! Ann.Int.Med.UM.IW*- 
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JahieF” suggested an interesting media 
msm to account for certain menstrually deter 
mined conditions reflux tubal menstruation 
was thought to provide a preparatory intra 
peritoneal dose of degenerating menstrual 
fluid while subsequent doses at the time of 
succeeding menses elicited asthma rhinopath) 
colic and anaphylactic hepatic crises 
It might seem quite supple to decide the 
qiestionof allerg) versus toxicosis b) testing 


of an endogenous allergen if only the patient — 
and not the controls — reacted This distinc 
tion holds in those cases in which the shin 
represents the shock organ as in dermatitis 
dysmenorrhoeica and menstrual urticaria 
However in other forms of menstrual allergies 
in which the shock organ is not the skin (e g 
menstrual asthma and migraine) a negative 
skin test does not rule out the existence of a 
menstrual allergen Although both possi 
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Fig 35 Acne vulgaris uth regular exacerbations 
t o to four days before each menstrual period 


Tic 36 Disa[ pearance of acne (without local 
treatment) after two courses of ntracutaneous mjec 
tions of autogenous blood serum taken at t me of 
exacerbat on of cond tion 


the patient intracutaneously with her own pre 
menstrual serum or with menstrual secretion 
There is definite e\ idence of the existence of a 
toxin lethal for female rats in the menstrual 
discharges of parous women especially in the 
endometrial debris (Smith and Smith 540 ) The 
decisions would be m favor of the toxin theory 
if both the patient and the controls reacted to 
the mtradermal injection of premenstrual blood 
serum when made during the intermenstruum 
But the evidence would favor the assumption 

s. SMITH o VV and S« t i G V S Froc Soc B ol 4 

Med 55 2 Sj 1944 


bihties must be granted m principle it is often 
difficult to determine in an individual case 
whether one is dealing with a hormonal endog 
enous allergy on the basis of an antigen 
antibody reaction with a nonallergic hyper 
sensitiveness (pathergy) or with a menstrual 
toxin Properly performed skin tests w ith the 
steroid hormones (see below) will frequently 
provide convmcing evidence We are also 
conducting antihormone determinations in an 
attempt to differentiate between menstrual 
allerg) and toxicosis 

Zondek and Bromberg 636 have notably 
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advanced our knowledge regarding this subject, 
which they refer to as “endocrine allergy.” 
They tested 165 women intracutaneouslv with 
0.1 mg. of the following steroid hormones in 
0.1 cc. of a specially prepared olive oil. crys- 
talline estradiol, estrone, progesterone, preg 
nandiol, testosterone, androsterone, and des- 
oxycorticosterone acetate. In 27 cases ot 
known or suspected allergic disease (including 
asthma, rhinopathy, chronic urticaria, angio- 
neurotic edema, certain dermatitides. migraine, 
psoriasis, and certain ophthalmologic condi- 
tions), in which symptoms appeared or were 
aggravated in relation to menstruation, 70 per 
cent showed positive skin reactions to one or 
more of the hormones. Comparable results 
were obtained in cases of pruritus vuhae and 
acne related to menstruation, of premenstrual 
tension, and of allergic diseases and pruritus 
vulvae related to the menopause Positue 
reactions appeared in 3 to 5 hours, and per- 
sisted as an erythematous, slightly elevated 
papule at least 0.5 cm in diameter for 24 hours 
or more. Many of the reactions that faded 
sooner could be made positive by the subcu- 
taneous injection of 1 mg of the test hormone 
24 hours later — the “recurrent test reaction ” 
In several cases, “retarded” reactions ap- 
peared at the site shortly before or with the 
appearance of menstrua! bleeding, even as 
long as 18 days later, presumably due to an 
antibody against the hormonal allergen formed 
when the sex hormone was at its maximal level 
in the body. In some cases as little as 0 0001 
mg. ( 0.1 7 ) was capable of eliciting a reaction 
Personal and family histories of allerg}' and 
high blood eosinophilia were frequent in those 
with positive cutaneous tests PracticalK no 
reactions were obtained in normal women at 
any point of the menstrual cycle, in dysmenor- 
rhea, in various allergic diseases without rela- 
tionship to menstruation or menopause, in 
pregnane}-, and in toxemia of pregnane}'. 

Passive transfer was successful with the 
serum of two cases in which it was attempted. 
The antibody was thermostabile, and no pre- 
cipitins or complement fixation antibodies w ere 
demonstrated. 

In three cases, generalized reactions consist- 
ing of vomiting, urticaria, dizziness, migraine, 
diarrhea, fever, metrorrhagia, and the like, 
were produced bv the test dose which was con- 


sidered too small to elicit direct hormonal or 
toxic effects 

Desensitization was attempted with various 
hormones in 44 cases, and was successful in 22, 
and satistactory in 13 

The authors point out that endocrine al- 
lerg} is a rare condition, and the cases were 
specially selected. Although the question is 
not settled, the} do not behev e that endocrine 
allergic disturbances are conditioned merely 
b\ an overproduction of hormones 

Phillips 341 show ed that certain allergic women 
who suffer from premenstrual headache, ten- 
sion. and associated dysfunctional ailments 
exhibited sharply positive reactions to intra- 
dermal testing with 0 02 cc. of a 1:5 dilution 
of S\ napoidin (Parke, Da\ is) This is not an 
estrogen, but depends for its action on the 
presence of potentially functional ovarian 
tissue Those women showing positive reac- 
tions were relieved ot their symptoms by intra- 
cutaneous desensitization with the same prep- 
aration in doses up to 0 3 cc of the 1:5 
dilution 

In our opinion the following facts also favor 
the idea ot an allergy (1) Cases of menstrual 
urticaria, in which attacks were provoked 
during the mtermenstruum b\ injection of pre- 
menstrual serum (Ge'ber, Lichter, and Saten). 
(2) Dermatitis dvsir.enorrhceica and men- 
strual urticaria in which local reactions were 
induced with premenstrual blood only tn the 
patients themselves, but never in other women 
(Urbach) (3) Several cases of menstrual 
asthma where it was possible to perform pas- 
sive transfer of the hypersensi ti veness to men- 
strual secretion (Salen^ 1 ). (4) An observa- 
tion that an anaphylactic shock caused by an 
injection of estrone (theelm), was thereafter 
regularly followed by 3 recurring syndrome of 
urticaria, sneezing, and asthma shortly before 
each menstrual period (\\ aldbott 40 ). 

As regards the source of the menstrual aller- 
gen, Geber is of the opinion that it is produced 
by disturbances in the endocrine functions of 
the ovaries. Salen, on the other hand, believes 
that the endogenous allergens originate from 
the endometrium broken down during the 
menstrual cycle. In this connection, it might 
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be pertinent to mention those rare cases of 
acne and dermatitis observed by the authors 
that manifest themselves at the time of the 
rupture of the graafian follicle These patients 
responded readily to appropriate hormonal 
therapj Here too one may consider the 
possibility of ovanan substances acting as 
endogenous allergens 

Allergy Due to Pregnancy — As early as 1908 
Rosenau and Anderson** 4 demonstrated that 
guinea pigs can be allergized to extracts of 
guinea pig placenta These authors suggested 
the possibility of autosensitization and based 
an explanation of eclampsia on these expen 
ments More recently Yamada MS demon 
strated that guinea pigs could be specifically 
sensitized to the protein of eclamptic placentas 
by means of the serum of eclamptic patients 
From these experiments he concluded that 
puerperal eclampsia is an allergic phenomenon 
caused by a specific reaction between the 
abnormal protein of the eclamptic placenta 
and maternal antibodies to this protein See 
gal and Loeb 51 ’ found that the injection of 
anti placenta serum into pregnant rats was 
followed by fetal death due to degeneration of 
the placenta 

During recent years attempts have been 
made to interpret the so called toxemias of 
pregnancy as allergic m nature The fetus as 
well as the placenta were vanouslj considered 
to act as the endogenous allergen This 
theoiy was based in part on the fact that 
during pregnane} the organism — and espe 
cially the skin — shows a definite h> persensi 
tiveness to substances originating in the fetus 
and also to placental protein The serum of 
pregnant women possesses the capacity of pro 
teolytic action on placental protein Further 
more after injection of this protein it is pos 
sible to demonstrate specific antibodies in the 
blood of pregnant women 

Another example of the altered reactivity 
of the gravid organism this time due to an 
endogenous hapten may be found in the fol 
lowing observations Pregnant women give 
decidedly weaker reactions to jntracutaneous 
injections of organ extracts than do nonpreg 
nant women or than men But as the exten 

w Rosenau M J and Andeison J F H>g Lab Ball 45 D 
S Pub Health Serv ce 1908 
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sive studies of Gans 3 8 ’ have shown addition 
of serum from pregnant women to the injected 
organ extract reverses the results that is the 
organ extract plus pregnane} serum brings on 
far stronger local reactions m pregnant than 
in nonpregnant women It seems therefore 
that pregnancy serum contains a substance to 
which the pregnant organism is hypersensitive 
This substance might be considered an endog 
enous hapten since pregnane} serum alone 
is not capable of eliciting these skin reactions 
This view conforms with Jegorow s observa 
tion that only pregnant women give skin 
reactions to split products of placental protein 
obtained b} a special lysate method 

Starting from the hypothesis that fetal pro 
tem maj act m the maternal organism as an 
allergen against which antibodies are formed 
the senior author 417 injected fetal extract intra 
cutaneously in a series of patients formal 
women and those in the first few months of 
pregnancy gave strong papuloerythematous 
skin reactions m twenty four hours while preg 
nant women in the final trimester gave negative 
or only very slightly positive reactions These 
results can be explained only on the basis of 
the assumption that the gravid organism 
eventually acquires a specific anergy to fetal 
proteins It is interesting to note how similar 
this mechanism is to that of the cutaneous 
sensitiveness of gravid women to colostrum 
(see above) 

Mention should also be made here of the 
good results obtained in the dermatoses of 
pregnancy by means of systematic injections 
of the serum of normal pregnant women 
The effects of this therapeutic measure raa} 
be explained by the fact that the blood in these 
patients contains an abnormal amount of 
endogenous allergens that are neutralized by 
the antibodies in the serum administered 

According to Finch 515 nausea and vomiting 
accompanying pregnancy are due the patient s 
hypersensitiveness to the secretion of her own 
corpus luteum of pregnancy Finch holds 
that this hypothesis is proved by the following 
facts (I) Pregnant women suffering from 
this syndrome give strong immediate skin re 
actions to 0 02 cc of progestin (2) Sev eral 
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of the pregnant patients who gave three or 
four positive reactions to progestin, mtra- 
dermally administered, subsequent!} (as late 
as the weeks after the injection) reported that 
whenever they became se\ erely nauseated, the 
site of injection flared (3) The symptoms 
could be alleviated or completely controlled by 
injections of graduated doses of progestin 
Finch's results could not be confirmed by 
Zondek and Bromberg. 53 * 

(2) Other Hormones as Endogenous Allergens 

Xumerous reports testify that individuals 
ha\ e been prov ed to be sensitive to such endo- 
crine products as insulin, pituitnn, thyroid, 
pancreatin, and epinephrine. The present 
discussion is confined to experimentally con- 
firmed observation of cases m which the patient 
is hypersensitive to the endocrine product it- 
self, and not to the animal protein from w hich 
it is derived no r to the diluent in which it is 
dissolved (such as com oil or peanut oil) 
Harten and Walzer 4 * 3 have thoroughly re- 
viewed this topic. 

It was Tuft 550 who first advanced unequivo- 
cal proof of specific hvpersensitiveness to 
endocrine products. He established the exis- 
tence of allergic hypersensitiveness to insulin 
by means of skin tests and by demonstrating 
the presence of specific circulating Prausnitz- 
Kuestner antibodies to this substance. These 
findings were confirmed with respect to hyper- 
sensitiveness to insulin by Sammis 551 and 
Lasch 53 -; in regard to pancreatic extract by 
Criep 553 , to epinephrine by Dumm w ; to solu- 
tion of posterior pituitary by Simon and 
Ryder. ^ The demonstration by Selye and 
his collaborators 55 * that under certain experi- 
mental conditions overdosge with desoxv- 
corticosterone acetate elicits in rats a poly- 
arthritis which histologically resembles that 
seen in acute rheumatic fever, may well be 
explained as an endogenous allerg}' to this 
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hormone of the adrenal cortex (Trbach 557 ), 
although definitive proof is lacking. 

It should be pointed out that endogenous 
allergies due to endocrine products can some- 
times be manifested as a hypo- or insensitive- 
ness Thus, although insulin resistance is 
associated with a number of clinical factors 
and has given rise to several hypotheses as to 
its mechanism, Martin et al 555 in reviewing the 
literature up to 1941, call attention to the 
frequency with which allerg}- is associated 
with this condition Precipitins to insulin and 
positive passive transfer with the serums of 
insulin-resistant patients have been demon- 
strated (Lerman. 533 Root** 0 } In explaining 
the mechanism of insulin resistance in infec- 
tion, Root 560 has suggested that the latter may 
not merely stimulate the antigenic mechanism 
in such a way as to produce antibodies to the 
specific invading organism but may stir up 
antibodies to insuhn itself — a clear instance of 
parallergy It is quite conceivable that sub- 
stances m the blood that inhibit the action of 
insulin, the so-called “insulin antagonist,” 
may actually be antibodies to this hormone 

In the study of autogenous organ-specific 
allergization, special significance must be 
attributed to the antihormones. This term 
is applied by Collip to substances that appear 
in the serum of animals and human beings 
undergoing prolonged treatment w ith anterior 
pituitary, gonadotropin, thyroxin, or other 
endocrine extracts. Collip and his associates 
hold that the antihormones are true hormones 
with an antagonistic effect. Thompson 541 
is of the opinion that they are immune bodies 
of unusual t}pe, the hormonal substances act- 
ing as antigens. These hormonal antigens are 
probably complex in nature, for the hormone 
can be separated by suitable methods from the 
carrier substance, which is antigenic, while the 
hormonal portion is not, and may therefore be 
considered as a hapten Werner 545 found that 
in animals refractor}- states were produced to 
the thyrotropic principle by doses too small to 
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have any stimulating effect but large enough 
to act as immunizing agents A number of 
other observations suggest similarities between 
antihormones and antibodies Thus, Twom- 
bly 663 pointed out that nearly all the substances 
producing antihormones are protein in nature, 
while nonpro terns like estrin fail to do so in 
the rabbit However it must be granted that 
such non protein hormones as the adreno 
cortical and parathyroid hormones alsoproduce 
refractory states It is possible that these 
act as haptens Serum fractionation reveals 
that the antihormone factor is present in the 
globulin fraction, equally divided between 
the pseudoglobulin and euglobuhn portions 
(Hanngton and Rowlands 8 * 4 ) The site of 
production of antihormone substances, like 
that of immune bodies, appears to be the 
reticuloendothelial system (Gordon, Klein 
berg and Chanpper 5 * 5 ) and is similarly 
affected bj ‘blockage” of this system by 
trypan blue About 7 to 10 days is required 
after injection of the stimulating preparation 
for the formation of an antihormone in effec 
tive quantities (compare the latent period in 
experimental allergization) Finally, Zondek 
believes that the antihormones constitute 
immune bodies of a character hitherto un 
known in serology, neither antibodies, since 
they fail to give rise to in vitro reactions, nor 
“hormones with reverse properties,” but par 
taking of some of the characteristics of both 
According to Joel,* 56 the body normally does 
not employ antihormones as a regulatory mech 
amsm and they are formed only when hetero- 
genic hormones are administered In clinical 
practice, the formation of antihormones, even 
with long continued hormone therapy, will not 
lead to fastness except with anterior pituitary 
preparations, cortin parathyroid hormone and 
chorionic gonadotropic principle, such as 
extracts of mare urine 
These antihormones apparently explain the 
observed loss of responsiveness to such extracts, 
and are also capable of making other animals, 
previously untreated, refractory to these ex 
tracts It should be pointed out that anti- 
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hormones, like antitoxins but unlike other 
antibodies, reduce the specific sensitiveness of 
an organism However, the question as to 
whether the antihormones are immune bodies 
has not been settled A full discussion will 
be found m the papers of Thomson, C ollip 
and Selye 667 and Thompson 561 The anti 
gonadotropic factor has been thoroughly 
considered by Zondek and Sulman 566 

Another important fact in connection with 
endogenous allergy to hormones is that anti 
hormones such as antithyrotropic substance 
have been detected 567 in the serum of normal 
untreated animals of various species, as well 
as of normal human beings Furthermore, 
antihormones have been produced by injecting 
sheep pituitary extract in sheep or by implant- 
ing rat pituitary in rats If it is possible to 
sensitize human beings and animals to autog 
enous hormones (as demonstrated by the 
appearance of antihormones), it would seem 
obvious that pathologically altered endocrine 
organs could all the more readily produce sub 
stances to which the organism might become 
hypersensitive Thus Urbach 563 has observed 
cases of urticaria that did not yield to 
therapy until a concurrent thyroid disturbance 
(such as toxic goiter and thyrotoxicosis pro 
voked by iodine) was eliminated In this 
connection the research of J T King on neuro 
circulatory asthenia is interesting, in that he 
showed the condition to be frequently charac- 
terized by great sensitiveness to injection of 
epinephrine By injecting this substance, he 
reported, the characteristic symptoms of the 
disorder were reproduced hence “it is likely 
that men suffering from this condition are 
sensitive to their own adrenalin ” 

Sulzberger 4 extends the scone of this concept 
when he writes 

If human beings and animals can become sensitized 
to organ specific factors w hen these are administered 
from without cannot the organ specific factors which 
the organs themselves are producing within the indi 
vidual also on occasion be liberated and slightly al 
tered and thus produce autogenous organ specific 
sensitization? Is it not possible that these sensitivities 
to specific substances derived from the human pancreas 
the human liver etc all within the human 1 eing may 
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give rise to organ-specific antibodies which ma\ then 
be able, on occasion, to attack the specific organ sub- 
stances in riro and to damage the particular organ 
in sihP 

Definite confirmation of the present at- 
tempts to demonstrate the existence of hyper- 
sensitiveness to organ-specific autogenous prod- 
ucts might yield quite unexpected results. 
Certain conditions suggestive of allergy (es- 
pecially those presenting the clinical pictures 
of urticaria, angioneurotic edema, and derma- 
titis, and also, in certain cases, rhinopathv 
and migraine), but in which it has been im- 
possible to prove an underlying allergic mech- 
anism, may eventually be explained on this 
ground. 

/) PHXSICAL ALLERGIES 

Recent experimental and immune-biologic 
investigations permit the assumption that at 
least some of the patients w ith so-called physi- 
cal allergies are sensitiv e to a modified form of 
their own protein. In other words, the action 
of physical agents (cold, heat, pressure, etc ) 
so alter the body's protein (generally of the 
skin) that it acquires antigenicity and becomes 
an endogenous allergen. 

Karadv 507 reported a series of animal experi- 
ments dealing with the pathogenesis of physi- 
cal allergies. The importance of these studies 
seems to warrant description of them. (J) 
Guinea pig serum was exposed to cold ( — 5 C ) 
or to heat (56 C.) for one and a half minutes 
and was then injected in a group of normal 
guinea pigs. Three weeks later reinjection of 
similarly treated serum caused anaphylactic 
shock, but only when the serum used had been 
exposed to the same physical condition 
(2) Exposure of the hind legs of guinea pigs to 
cold (—5 C.) or to heat (56 C.) followed in 
three weeks by injection of serum previously 
exposed to cold or to heat, respectively, re- 
sulted in anaphylactic shock in the corre- 
spondingly treated group, but not in the cross- 
treated group. (3) Similar exposure of the 
hind limbs of the guinea pigs, followed by 
re-exposure to cold or heat after three weeks, 
also resulted in anaphylactic shock Cross 
experiments were again negative. 

It should be pointed out, however, that 


Richardson 54 * was unable to confirm these 
results 

In this connection Burkv’s 56 ingenious ex- 
periments are of interest Rats can be aller- 
gized to extract of rat muscle mixed with 
staphylococcus toxin. These animals thereby 
became hvpersensitn e not only to rat muscle 
but to trauma as well, probably because of 
liberation in the tissue of substances identical 
with the rat muscle extract. 

The experiments of Karadv are based on 
the assumption that the exposure of the organ- 
ism to physical forces may lead to chemical- 
structural changes in the protein of the plasma 
or cells, and that these changes may suffice 
to bring about denatunzation of the protein 
of the organism, thus transforming it in effect 
into a protein foreign to the organism. The 
denatured protein so produced may act as an 
allergen and may thus lead to antibody 
formation 

This new evidence does not, of course, indi- 
cate that the same mechanism is operative in 
all cases belonging to the classification of 
physical allergy As instanced elsewhere, 470 
physical hypersensitiveness may be due to 
pathergic response, — i e , there is no specific 
antigen-antibody mechanism involved. Roth 
and Horton 471 have shown that the symptoms 
in such cases are probably elicited by the 
release of histamine from the cells, as a direct 
result of the trauma per se Of course, fur- 
ther investigation may possibly unite both 
concepts on an allergic basis, if an endogenous 
allergen can be demonstrated in all such cases. 

Aside from these animal experiments, several 
clinical immunologic studies seem to suggest 
the probability of an endogenous origin in 
some instances of physical allergy. Sezary, 
Horowitz, and Rivoire 575 reported the case of 
a patient who after exertion suffered from an 
urticarial-hemorrhagic exanthem as well as 
from pains in the joints. These same symp- 
toms could be elicited experimentally by means 
of intravenous injections of a proteose ex- 
tracted from the patient’s urine. Furthermore, 
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several authors reported that they were able to 
perform passive transfer of hypersensitiv eness 
to physical agents such as cold and heat 
(Harris Lewis and \ aughan Lehner and 
Rajka Liebner Prieto and others) The 
reason why so few successful passive transfers 
have been described is undoubtedly the fact 
that it is \ery difficult to isolate the endog 
enous allergen involved However this prob 
lem can perhaps be solved as Melczer and 
Wlassics 571 have shown by using the tissue 
antibodies contained in blister fluid (Urbach 
Koenigstein method) If the usual procedure 
fails we recommend the so called reverse 
technic in which the endogenous allergen is 
first produced locally by exposing an area of 
skin in a normal subject to cold heat or pres 
sure Then the tissue antibodies contained in 
the fluid from a blister raised by a canthandes 
plaster on the skin of the patient allergic to the 
specific physical agent are injected A posi 
tive reaction is manifested by a large wheal 
The effect of exposure to cold in the produc 
tion of autohemagglutination has already been 
mentioned Bemans 571 speaks of cold anti 
bodies since injection of his patients serum 
caused arterial spasm in rabbits with lysis of 
erythrocytes and rapid death Dameshek 509 
warns against chilling of patients with virus 
pneumonia and other conditions m which a 
cold agglutinin is found Aside from he 
molytic anemia and icterus autohemagglutina 
tion may be responsible for gangrene of the 
extremities (Stats and Bullowa 575 ) acrocy 
anosis (Helwig and Freis 57 ‘) Raynaud s syn 
drome and a shock like state (Bemans 574 ) 

3 Hetero endogenous Allergens 
This group comprises as previously men 
tioned the allergens that arise within the body 
but are not derived from the body s own sub 
stances The chief representatives of this 
category are infectious and parasitic agents 

d) INFECTIOUS ALLERGY 
One of the earliest known facts in relation 
to allergy was that such organisms as bacteria 
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\iruses and fungi are able to allergize their 
host — that is to induce the formation of spe 
cific antibodies The extent to which the dis 
ease symptoms in infectious and parasitic 
allergies are based on this mechanism is still 
unsettled The decision is especially difficult 
because the infectious antigens have the 
capacity of multiplying and also because they 
are often primary cy totoxic agents In deal 
mg with these antigens therefore one en 
counters situations far more complex and far 
more obscure than those obtaining in allergic 
conditions due to primarily harmless proteins 
that are incapable of multiplying 

Furthermore it is conceivable that the infec 
tious agents do not themselves act as antigens 
and that the latter consist rather of inter 
mediary products resulting from the action of 
the bacteria on body protein 

Infectious agents can become antigenic in 
three ways 

(1) They can enter into the organism from 
without multiply there induce antibody for 
mation and thus elicit allergic reactions 
This is the case in all acute infectious diseases 

It was von Pirquet 5 who first called atten 
tion to the fact that many of the clinical find 
ings in acute infectious diseases correspond 
with the symptoms seen in serum sickness and 
experimental anaphylaxis He referred to 
such clinical observations as the incubation 
period of some eight to ten days followed by an 
exanthem the regularity of the course and the 
recurrence of the manifestations in stages 
According to von Pirquet the incubation 
period is not the time during which the agents 
multiply but rather the time necessary for the 
formation of antibodies to the bacterial protein 
But even in diseases with a short term of incu 
bation the possibility of allergy cannot be 
ruled out on this basis alone It must be 
borne in mind that a rapid course may be run 
especially by diseases due to ubiquitous agents 
in these cases allergization may have taken 
place previously 

(2) Infectious agents may not begin to have 
an allergizing influence until they have existed 
within the organism for some time This is 
generally the case in chronic infectious dis 
eases (such as tuberculosis and syphilis) as 
well as in focal infections 

Allergic phenomena in chronic infectious 
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diseases are well known. Thus, the phases of 
immunity, alternating with evident signs of 
disease, are definite indications of an altered 
reactivity. This has been appreciated for a 
long time in relation to the skin manifestations 
of tuberculosis or tertiary syphilis, with their 
characteristic peripheral extension and central 
healing The tuberculoid structure is the 
histologic expression of a bacterial-allergic 
origin. 

Focal infections play an especially important 
role in bacteria! allergization. Extensive clini- 
cal experience has convincingly shown that 
these foci are capable of primarily causing and/ 
or maintaining a state of hypersensitiv eness 
This is the underlying mechanism in many 
cases of chronic asthma (“intrinsic asthma” of 
Rackemann) and in some cases of chronic 
urticaria and chronic dermatitis, as well as in 
certain rheumatoid diseases and arthntides 

Dr. H. P. Steiger described to the senior 
author a case illustrative of such a mechanism, 
who had a rather se\ ere angioneurotic edema 
eight days after the onset of infectious mono- 
nucleosis. For many months thereafter, he 
suffered from repeated attacks of pharyngitis, 
each time accompanied by urticaria. H)"po- 
sensitization with autogenous streptococcic 
vaccine was carried out and resulted in com- 
plete cure of the urticaria, despite occasional 
recurrences of pharyngitis 

(3) Infectious agents can bring on allergic 
phenomena by means of endogenous reinfec- 
tion. When bacteria, fungi, and viruses reach 
a Itemized skin from remote sites, by way of the 
blood, disease phenomena follow that are 
known as “id” eruptions, these include the 
tuberculids, tnchophvtids, syphilids, and levu- 
rids. This explanation is substantiated by the 
finding of living organisms in the blood and 
tissues, provided examination is made at the 
proper time, i.e., shortly before the generalized 
eruption appears. It may be re-emphasized 
that a highly sensitized tissue is a prerequisite, 
as proved by the strong skin reactions to such 
substances as tuberculin and tnchophytin. 

Furthermore, Whitfield 1 ” and Barber 577 
called attention to disseminated allergic cu- 
taneous eruptions in association with impetig- 
inous streptococcal infection of the skin or 
subcutaneous tissue, and proposed the term 

*" Buitl, H W.: Lancet 2. 363 , 1729 , 


“streptococcids.” Similar clinical pictures are 
occasionally observed in patients with boils, 
carbuncles, or abscesses. Here the evidence 
points strongly to a similar allergic mecha- 



Dissemmated vesicular dermatitis (left thigh, leg, 
and forearm) occurring about ten days after onset of im- 
petigo in region of knee, and probably due to resorption 
of altered cutaneous protein. Healed without treat- 
ment in few days 

nism, with the staphylococcus as the bacterial 
antigen causing the generalized eruption 
(Fig. 37). 

b) PARASITIC ALLERGY 
It is a well-established fact that parasites 
such as echinococci, tapeworms, roundworms, 
and trichinae are able to allergize their host 
(Casoiu, Botteri, W. Jadassohn, Fuellenbom, 
Morenas, Rackemann and Stevens, and 
others). 
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However, which of the symptoms in natu 
rally occurring infestations may be regarded 
as allergic? Some of the pathologic mam 
festations can be attributed to the purely 
physical and nonallergic effect of the parasites 
(as a cyst of the echinococcus in the lung or a 
cysticercus in the brain) Other clinical mam 
festations are certainly due to primarily toxic 
substances produced by some parasites 
On the other hand, the endogenous allergic 
mechanism may be operative in those cases of 
asthma, rhinopathy, conjunctivitis, intestinal 


colic ” pruritus urticaria and angioneurotic 
edema m v\ hich the patients are infested The 
allergic origin is dramatically demonstrated 
when, for example, a typical anaphylactic 
shock (with or without asthma) follows the 
rupture of an echinococcic cyst in the course of 
an operation Other clinical examples will be 
found in chapter XIX 
To what extent allergy is responsible for the 
marked eosmophiha accompanying many in 
festations is still unknown 
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A. NATURE OF ANTIBODIES 

ANTIBODIES* may be defined as specifi- 
er. cally reacting substances produced by the 
bodj in response to the parenteral or enteral 
introduction of an antigen Paul Ehrlich’s 
original idea was that each antibody reaction 
was due to an independent antibody He 
spoke, therefore, of agglutinins, precipitins, 
lj sins, opsonms, antitoxins, anti-enzymes, rea- 
gins, and bactericidal and virucidal antibodies 
Zinsser, 85 Gay, 14 Dean, and other authorities, 
on the other hand, champion the "Unitarian” 
theory with reference to the identity of anti- 
bodies. They maintain that a common anti- 
body is at the base of the various antibody 
functions, and that it is the character, locali- 
zation, and other environmental conditions of 
the antigen that determine whether the anti- 
body is to function in a neutralizing, precipi- 
tating, complement-fixing, or other capacity. 
In other words: when in a gnen case the anti- 
gen is a toxin, it is neutralized by the antibody, 
when the antigen is a colloidal particle, it is 
precipitated; when it is a bacterium, it is ag- 
glutinated; and so forth. This is well illus- 
trated by the experiments of Alperstein, 578 
who showed that bacteria can be agglutinated 
by the serum of pollen-sensitive patients, pro- 
vided the bacteria are first coaled by pollen 
antigen. E\en the theory that the skin- 
sensitizing antibodies are quite different from 
precipitins was disproved b\ Cohen and 
Weller. 579 Likewise, Landstemer and Chase 497 
noted that when cutaneous sensitivity was 
induced in guinea pigs bx means of intraderma! 
injections of simple chemical compounds, 
circulating antibodies could be demonstrated 
by theSchultz-Dale technic; they held that the 
two specific sensitization effects could not be 
without a fundamental relationship. More- 
o\er. Putter as well as Haurowitz 455 hold that, 
from the technical viewpoint, it is altogether 
misleading to speak of precipitins, agglutinins. 


* Synonyms logins, iDjpbjbctuo, senaituin* 

AiPEnSTtr*, B B • Ann Allergy 3- 110, W4J 

Corn's M B . *ad Welle*. R P:J APergj 13 213, 1W1 


tropins, etc , since these terms are in fact no 
more than indications of the methods by which 
the same antibody may be demonstrated. 

The present authors also adhere to the Uni- 
tarian school of thought. It must be pointed 
out, however, that — at least with regard to the 
skin reaction — the antitoxins are in a separate 
and distinct category from the other antibodies. 
Antitoxins are, of course, specific antisub- 
stances produced within the body in response 
to toxins The presence of antitoxins is mani- 
fested not in a positive cutaneous antigen- 
antibody reaction, but in the failure of any 
local inflammation to appear, as evidence of a 
neutralization of the specific toxin (Exam- 
ples of the toxin-antitoxin reactions are the 
Schick diphtheria skin test and the Dick scarlet 
fever skin test ) This is to be explained b\ the 
fact that while the bacterial toxins are pn- 
manly toxic for the skin and other tissues, neu- 
tralization is effected bx union with the 
antitoxin, so that no cellulotoxic effect ensues 

The significance of antibodies in anaphy- 
laxis and human hypersensitiveness, particu- 
larly pollinosis, has recently been rexiewed by 
Sammis 119 

The chemistry of antibodies is briefly dis- 
cussed on page 109 It need only be repeated 
here that antibodies consist of modified serum 
gfobuhns Pauling and Campbell 7 ™ were able 
to produce antibody m vitro by denaturing and 
renaturing normal serum globulin in the pres- 
ence of various antigens Significantly, the 
antiserum for pneumococcus polysaccharide 
type III so created not only precipitated the 
specific antigen, but also agglutinated type 
III pneumococci The nature of the altera- 
tion in the globulin by which it is conxerted 
into antibody has been the subject of consider- 
able investigation Ehrlich’s specific receptor 
hypothesis or “side chain” theory' is of only 
historic import and has been abandoned. 
Numerous attempts to demonstrate antigenic, 
chemical, and physical differences between 
immune and non-immune globulin ha\ - e been 
uniformly unsuccessful. While no definitive 
ansx\er is possible in the present state of 
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knowledge it would appear that the antibodies 
are new 1} formed chemical complexes synthe 
sized as a result of the action of normal intra 
cellular enzymes differing from globulin in 
the spatial arrangement of its constituent 
ammo acids It is assumed that the tern 
plating action of the absorbed antigen is re 
sponsible for the specific modification of the 
globulin during intracellular synthesis The 
persistence of the antibody matrix may explain 
why the reinjection of one antigen may cause 
the reappearance of antibodies to the same as 
well as to other antigens (the anamnestic reac 
tion) and also the acquisition of acquired re 
sistance without the presence of large amounts 
of circulating antibody (Cannon 580 ) — thus 
possibly accounting for some of the phe 
nomena of Yietero allergy 'Burnet VR how 
ever disagrees with the templating hypoth 
esis maintaining that simultaneously with 
the destruction of the antigenic particle such 
modification in structure and activity of the 
intracellular proteinases takes place as to pro 
vide a pattern and a scaffold on which the 
new protein is constructed Sevag 459 ad 
vances still another hypothesis attributing 
enzymatic action to the antigen which in its 
action converts the globulin into antibody 
globulin just as the action of an enzyme on a 
substrate forms reaction products Accord 
ing to this view for which Se\ag adduces con 
siderable evidence the neutralization of an 
antigen by its antibody is comparable to the 
specific inhibition of an enzyme by the reaction 
products 

In any case the importance of the protein 
reserves and of adequate dietary protein in 
the formation of antibodies has been expert 
mentally demonstrated (Cannon 55 ) This is 
of great clinical importance in relationship to 
resistance to various infections (Madden and 
Whipple 683 Cannon et at 554 Cannon 585 ) and 
accords with the observed increase in suscepti 
bility to infectious diseases resulting from in 
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adequate diets in certain populations n both 
World W ars 

Today two types of antibodies are arbi 
tranly recognized the humoral and the fixed 
The former circulate freely in the blood the 
latter are cellular or sessile However it is 
widely believed that all antibodies arise pn 
marily from the cells (histogenic formation) a 
portion then finding their way into the blood 
stream It is generally accepted that only a 
reaction betw een antigens and fixed antibodies 
produces a cellulotoxic effect while a reaction 
with the humoral antibodies is not accom 
pamed by a tissue response This conclusion 
is based on the results of experiments that 
show (1) that the tissues react anaphylactically 
even when the blood plasma has been freed 
Worn antibodies and (2) that biood’iess iso 
lated organs of allergized animals react to the 
addition of the antigen (Schultz Dale expen 
ment) It is not as yet conclusively known 
which organs and which types of cells take 
part in the creation of antibodies The older 
concept attributed antibody formation to the 
reticulo endothelial system However evi 
dence has arisen recently indicating that the 
site of antibody formation may be the lymph 
node with the lymphocyte playing an essen 
tial part (Ehnch and Harris 585 ) 

The reticulo endothelial system appears to 
be operative in both of the major anti allergic 
methods (1) in hyposensitization stimulation 
of the system giv es rise to increased production 
of antibodies and release of these into the 
blood (2) in deallergization the blockade of 
the system causes an inhibition of antibody 
production (for further details see p 201) 

Aside from the capillary endothelium of the 
blood v essels the reticulohistiocy tes of the skin 
may be of special importance in the formation 
of antibodies This view is supported by the 
fact that it is possible to transfer a hypersensi 
tiveness passively by means of the contents of 
skin blisters With regard to increased anti 
body production following stimulation of the 
reticulo endothlial system there are several 
reports on histologic investigations (Mona 
celh 587 Urbach and W ledmann 588 ) that lead to 
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the conclusion that irradiation causes an in- 
crease in the histiocytes of the skin The first 
definite proof that increased antibody produc- 
tion follows reticulo-endothlia! stimulation 
were the animat experiments of Urbach and 
X'ekam, Jr . ss9 These authors subjected aller- 
gized gumea pigs to unfiltered soft roentgen 
rays, exposing either the entire skin or the 
spleen alone; subsequent administration of an 
ordinarily lethal shock dose was tolerated by 
these animals without symptoms. Similarly, 
Alfoldy * 90 showed that irradiation of the spleen 
brings on an increase in the reticulo-endothelial 
function, manifested by an enhanced tubercu- 
lin reaction, as well as by the presence in the 
blood of procutines, substances that enhance 
the tuberculin reaction. These experiments — 
together with the aforementioned histologic 
findings — permit us to entertain the opinion 
that stimulation of the reticulo-endothelial 
si stem by roentgen rajs produces a change in 
the allergic state, resulting m enhanced re- 
sistance, owing to the release of increased num- 
bers of cellular antibodies into the blood 
Inhibition of antibody production bj' means 
of blockade of the reticulo-endothelial system 
w as suggested by the experiments in w hich such 
blocking with dyes, India ink, etc., prevented 
anaphylactic shock in allergized animals 
(Jaffe, Lewinson, and Hughes, Moldovan and 
Zolog, Gay and Clarke) Klinge employed 
this method of blockade to combat local pro- 
tein hypersensith eness, such as the Arthus 
phenomenon, and H. Meyer prevented passive 
anaphylaxis by applying the blockade method 
prior to allergization. Urbach and Xekam, 
Jr.* ,J showed that inhibition of antibody pro- 
duction in highly desensitized animals resulted 
in a return to a considerably higher state of 
sensitivity. These authors found that when 
animals received trypan blue (the dye serving 
to block the reticulo-endothlia l system) simul- 
taneously with the desensitizing inj'ections, the 
protective effect of the latter was partially 
cancelled. These animals now presented shock 
symptoms after a threefold lethal dose, 
whereas a se\ enfold lethal dote had been 
required before the addition of the trjpan 
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blue to the injection. The explanation appears 
to be that the blockade of the antibodj’-pro- 
ducing apparatus decreases the number of 
antibodies reaching the blood and available 
for neutralizing the antigens. 

Mention should also be made here of the 
interesting experiments performed by Sabin 169 
with the so-called marked antigen, such as 
alum-precipitated dye protein. The appear- 
ance of antibodies in the serum corresponds 
with the time w hen the dye protein is no longer 
visible within the cells. Sabin deduces, there- 
fore, that the cells of the reticulo-endothelial 
Sjstem normallj produce globulin, and that 
antibody globulin represents a synthesis of a 
new kind of protein under the influence of 
antigen. 

On the other hand, Bunting 391 has long main- 
tained that antibodies are formed b> the 
Ij-mphocyte This is supported by a number 
of observations. Kass SM showed that human 
lymphocytes contain gamma globulin, and 
Dougherty, Chase, and !\ hite 5J3 that agglu- 
tinins and hemolysins in mice occur in high 
titer in the lymphocytes However, it was 
Ehrich and Harris 5 " 4 supported by Rich 594 
who found that antibody production was ac- 
companied bj' Ijmphoid hjperplasia, and 
that the antibody content was greater in 
efferent than m afferent Ijmph when the 
antigen is injected locally The regional 
Kunph node shows a sharp increase m size and 
is not only high in antibody titer, but is stimu- 
lated to an increased production of lj-mpho- 
rytes which themselves contain antibody in 
a much higher concentration than the sur- 
rounding lymph (Hams and Ehrich 495 ) Eh- 
rich and Harris 556 grant the phagocytic and 
digestive function of the micro- and macro- 
phages of the reticulo-endothelial system, but 
state that it is essential only m the preliminary 
break-don n of formed antigens, the products of 
this digestion then reaching the antibody- 
forming cells elsewhere. On this basis they 
explain the observations concerning reitculo- 
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endothelial ‘ blockade” and dye-protein con 
sidered above These investigators hold that 
lymphocytes are the major (or perhaps the 
only ) local cells responsible for antibody 
synthesis Ehnch’s studies are of more than 
academic interest since they open a new \ ista 
in attacking allergic diseases by possibly 
increasing the antibodies by stimulating lym 
phocytic acti\ lty 

Recent investigations ha\e led to the highly 
important conclusion that the antibodies ap 
pearing as a result of parenteral therapy are 
unlike those that appear as the result of a 
specific hypersensitiveness per se Cooke et 
al 557 * 98 197 present evidence tending to show 
that the serum of e\ ery treated hay fever 
patient contains two distinct antibodies, 
whereas only one such antibody is demon 
strable in the serum obtained before therapy 
The latter antibody is thermolabile and skin 
sensitizing, and remains locally in an injected 
site for weeks, it fails, however, to transfer the 
hypersensitiveness and cannot pass through 
the placenta The other antibody (produced 
both in allergic and — as show n by Loveless* 99 — 
in nonsensitive persons by the parenteral ad 
ministration of ragweed extract) is thermo 
stabile incapable of sensitizing normal skin, 
but antigen binding, and disappears in less 
than twenty four hours from an inoculated 
cutaneous site, it shows good transfer proper 
ties and can be placentally transmitted By 
these means it is possible to differentiate be 
tween the natural skin sensitizing and the 
artificially produced blocking antibody 
Trank and Gelfand 600 failed to find this anti 
body in other immune serums but only in 
those of ragweed treated patients A precipi 
tin metnofi iur As irtAtCtiun -was dsstxi bed k/y 
Hampton and his collaborators 601 and should 
simplify future investigations along these 
lines Sulzberger 4 objected to the terms 
‘ blocking” or “inhibiting as vague and pre 
ferred to caff them neutralizing antibodies 
that is, antibodies capable of neutralizing the 
specific antigen in mo but not of sensitizing 
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the skin Loveless thinks that the term neu 
trahzing is not much better and suggests call 
ing them thermostabile antibodies because in 
this way they can be distinguished from the 
thermolabile ones Harley 802 confirmed the 
existence of the inhibitory or blocking anti 
body of Cooke He demonstrated that the 
blocking takes place between the antibody and 
the allergen and not between the antibody and 
the skin cells The presence of thermo 
stabile neutralizing (immune) antibodies in 
the serums of both a treated and an untreated 
dog with spontaneously occurring hay fever 
was demonstrated by Wittich 751 

Loveless 603 believes that within the limita 
tions of the method and individual differences 
in sensitivity to the allergen and susceptibility 
to the H substance the titer of the thermo 
stabile antibody in hay fever is a measure of 
clinical response to therapy While Scully 
and Rackemann 604 and Gelfand and Frank * 06 
confirmed the existence of the thermostabile 
blocking antibody they could find no correla 
tion between the amount of it produced as a 
result of treatment and the clinical relief of 
symptoms On this basis they concluded that 
the therapeutic effects of pollen hyposensitiza 
tion are not due to the production of blocking 
antibodies Cooke 606 is in substantial agree 
ment, although believing that the blocking 
antibody may not be devoid of all effect He 
suggests that its presence for certain fractions 
of allergens, especially the proteose or second 
fraction of ragweed pollen, may permit larger 
dosage without the danger of constitutional 
reaction 

Langner and Kern 607 described a new form of 
treatment on the basis of Cooke’s discovery 
cmp/ruytd -scram iitnn kray ktrra fakwsAs 
who had been treated successfully by the usual 
method The serum was concentrated by the 
lyophile process encouraging results in other 
hay fever patients are reported However, 
up to the present this method has not achieved 
wide spread clinical acceptance 

Loveless 608 showed that after therapy has 
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been discontinued, the inhibiting antibody 
rapidly disappears from the serum, and the 
tolerance of the tissue to the antigen is lost. 
According to Sherman and Stull, 395 however, 
years of treatment will bring about a qulitative 
change in the character of the antibody: the 
capacity to transfer sensitiveness is decreased, 
while the ability to neutralize the antigen is 
increased. 

The “inhibins” of Cooke might very well be 
identical with the “dereagins” of Lehner and 
Rajka 177 This term was employed by the 
two Hungarian investigators to designate 
certain inhibitory substances in the blood of 
allergic individuals: these substances have the 
capacity to diminish and sometimes even to 
inhibit specific skin reactions A pertinent 
example was contributed by Hilber 609 When 
skin sites of tuberculin-sensitive children were 
passively sensitized with the serum of an egg- 
sensitive eczematous patient, the tuberculin 
reaction was completely or partially inhibited 
in a large percentage This effect could be 
“exhausted” by previous injection of egg white 
antigen, in which case the tuberculin reaction 
was not affected. 

Aside from the specific antibodies — i e , 
those produced in response to specific anti 
gens — there are also heterophile or Torssman 
antibodies. These may be defined as anti- 
bodies that react with antigens apparently 
unrelated to those originally responsible for 
the production of the antibodies. As is well 
known, Forssman 493 found that when emulsions 
of the organs of certain animals (particularly 
the guinea pig and horse) are inj'ected in ani- 
mals of another group (especially the rabbit), 
there are produced not only specific antibodies 
to the injected antigen, but also agglutinins 
and hemolysins for sheep erythrocytes. It 
has been shown furthermore that there are 
varieties of heterophile antibodies other than 
the Forssman type. For example, injection 
in animals of certain bactena and plant protein 
may stimulate the production of heterophile 
antibodies (Davidsohn and Walker 610 ; Rock- 
well and van Kirk 611 )- The consensus in the 
literature seems to be that a titer of 1:16 is 
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the limit for normal persons. Heterophile 
antibodies in larger amounts are seen in infec- 
tious mononucleosis and in serum sickness. 

The present state of our knowledge does not 
permit us to hazard an opinion as to the true 
significance of the heterogenic antibodies in 
allergic manifestations. It is interesting to 
note, however, that Hedin was able to prove 
that there was no increase in the number of 
these antibodies in dermatitis, and only' a 
slight increase of them in urticaria 

In addition to the heterophile antibodies, 
Landsteiner and van der Scheer 132 pointed out 
that one antigenic grouping can call forth the 
formation of diverse antibodies. Further- 
more, it has been demonstrated that intensive 
and/or \ery frequent contact with an antigen 
can bring about at first only partiat and subse- 
quently a total loss of specificity of the anti- 
bodies (Meissner) Thus, for example, when 
a rabbit receix es large doses of sheep protein 
over a long period of time, the animal will be 
found to have antibodies not only to sheep 
serum, but also to human, horse, and swine 
serum Cooke and Sherman, 613 working with 
human serums that in passive transfer tests 
reacted to a number of antigens, found that an 
antigen often effected neutralization of bio- 
logically unrelated antigens Hooker and 
Boyd 613 offered additional proof that the anti- 
bodies to a single "pure” antigen develop a 
broadened reactivity as time goes on Three 
possible explanations are offered by these 
authors. 615 

(1) The antibodv initially formed is directed toward 
a dominant-determinant group of the antigen, and, pro- 
gressively, additional antibodies are formed for sepa 
rate minor determinants (2) The later antibodies 
differ from the earlier by the presence on their molecules 
of addiUonal discrete reactive groups that may differ 
qualitatively, the latter antibodies thus being more 
multivalent (3) The third possibility is substantially 
an extension of the explanation offered by Landsteiner, 
that is, "the antibodies v ary to some extent around 
a main pattern ” 

Hooker and Boyd advance experimental evi- 
dence favoring the last explanations These 
facts explain — in part at least — the phenomena 
of metallergy and nonallergic pathergy. 
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Tuft and his collaborators 611 have used the 
method of lyophihzation for preserving anti 
bodies for two or three years without demon 
strable loss of potency This technic should 
prove to be of great value in storing different 
types of serums for use \v henev er required It 
would thus seem possible to obtain blood from 
patients showing sensitivity to some unusual 
ty pe of allergen and to preserv e and store the 
serum against the time when it might be needed 
for experimental or therapeutic purposes 
Another adv antage of th s process is that 
serums — especially those with low antibodj 
content — can be concentrated 

B DETERMINATION OF ANTIBODIES 
BY I ABORATOR\ METHODS 
1 Precipitation 

The earliest means of demonstrating circu 
lating (humoral) antibodies was the method of 
precipitation It was thought for a long time 
that the presence of precipitins was a sign of 
rather severe allergizat on However it was 
later sho vn that specific precipitins can be 
found in the blood not onlj of marantic chil 
dren but also of healthy children and even of 
adults following the ingestion of proteins 
(runck Moro and Gyorgy Strobl and \\a 
s tzk> ) Hence this finding by no means indi 
cates the presence of pathologic sensitization 
it may be merely the expression of a physio 
logic defence reaction On the other hand it 
is well known that anaphylactic responses 
quite often occur without demonstrable pre 
cipitms in the circulation The reason for 
these discrepancies are not jet known New 
and improved methods such as that of Cannon 
and Marshall 6IS may in the near future shed 
light on this problem Their technic is sharply 
specific and delicate enough to demonstrate 
the presence of precipitins in animal serums 
that are so weak that no visible precipitate 
occurs when specific antigens are added Em 
plojing this method these authors demon 
strated specific precipitins in serums from pa 
tients hypersensitive to egg protein tuberculin 
and crystalline insulin A quantitative 
method of determining precipitins was con 


Toft L Wenger L J and FranlEI J J J A.1le gy 10 
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tnbuted by Johnson and his collaborators 616 
Lowell 6 7 showed that the collodion particle 
technic is the most sensitive test for determm 
ing antibody 

2 Complement Fixation 
\\ hether allergic antibodies can be dem in 
strated by means of complement fixation s a 
question not entirely settled Gyorgj Moro 
and \\ ltebsky 61 ” claim to have demonstrated 
the presence of complement fixing antibod es 
to egg white in the majority of serums of 
eczematous children showing strong cutaneous 
reactions to egg white and giving positive 
Prausmtz Kuestner reactions This was pos 
sibie however only in certain concentrations 
(called the Rechtszone) when high dilutions of 
egg white (1 30 000 to 1 1000 000) were 
employed On the other hand infants aller 
gized intracutaneously to egg white exhibited 
complement deviation onlj when concentrated 
egg white was employed It appears likely 
therefore that there are two different kinds of 
complement dev lating and complement fixing 
antibodies (1) those characteristic of naturally 
acquired hypersensitiveness and (2) those 
seen in cases of artificially induced allergiza 
tion Bosch Gyorgy and Witebsky found 
that in cases in which the Rechtszone was duly 
established it was almost invariably possible 
to achieve positive Prausmtz Kuestner reac 
tions but never in artificially allergized child 
ren 

These findings have been confirmed by 
\\ onnger as well as by Mueller and Brandt 
The latter explain the inefficacy of concen 
trated egg white solut ons as antigens by rea 
son of the presence of a protective substance 
serving to inhibit reactions the influence of 
this substance becomes negligible when high 
dilutions are employed 

Jaffe 6 9 was able to demonstrate the pres 
ence of complement fixing antibodies in cases 
of hypersensitiveness to fish yeast and lentils 
He employed serum and autohemolysms as 
well as autocomplement instead of stronglj 
active hemolytic systems this technic is 

* Johnson m c Alexander H L Rob nson R and Alex 
a NOE* JH J Al e »y 15 *3 1944 
« Lowell F C J Immunol 4 177 943 

« ■ Gvoscy p Moro E and Witebskl E XI n \\ Ins h 9 
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analogous with Hecht’s modification of the 
Wassermann reaction. Whenever the com- 
plement-fixing reaction was positive, the shin 
tests were also positive and successful Praus- 
nitz-Kuestner transfers were invariably ob- 
tained. Similar!}' Bostrom and Hellerstrom 
demonstrated complement fixation in a case 
of neurodermatitis due to hypersensitiveness 
to fish 

On the other hand, it has only very rarely 
been possible to show complement fixation in 
cases of hypersensitiveness to drugs (Szodoray 
and Gvorgv). This is probably due to the 
fact that it is not the drug itself but interme- 
diary or conjugation products that act as the 
antigen. Since it is impossible to isolate the 
latter by existing methods, a true complement- 
fixation test cannot be performed. 

One of us has undertaken a considerable 
number of complement-fixing experiments, 
these w ere successful in cases of hypersensitiv e- 
ness to egg, milk, and pollen, but always failed 
in cases of drug allergy. In any ex-ent, this 
promising method warrants further intensive 
study for the development of improx-ements on 
the technic now employ ed The significance of 
this method seems to lie in the promise that it 
would enable us to forego experiments on 
animals and human beings in many instances, 
and would permit us to perform large series of 
tests with relatively small amounts of blood 
serum. 

3. Passive Transfer to Animals 

The classic method of passive transfer con- 
sists of injecting animals, intrax enously or 
intraperitoneally, with the serum of hyper- 
sensitive individuals, followed twenty-four 
hours later by the intravenous or lntraperi- 
toneal administration of the allergen But it 
is only in exceptional instances that this 
method succeeds (Brack, Klausner, Kyrle, 
Flandin, and Tzanck). On the other hand, 
Lang and Der* 5i claim that the reverse passive 
transfer method gives better results In this 
procedure, rabbits are first injected intracu- 
taneously with the antigen (e.g., 0.01 Gm of 
quinine bisuUate); then, six hours later, 5 cc. 
of serum from the hypersensitive patient is 
administered to the animal intraperitoneally, 
a positive result will he typical anaphylactic 
shock. By this means, I^ing and Der were 


able to transfer hy persensitiveness to quinine, 
iodine, and iodoform, and Lehner and Rajha 177 
that to mustard oil. A similar mechanism is 
no doubt the basis of the Opie* M experiment: 
specific skin reactions are evoked in nonsensi- 
tized rabbits by first injecting the antigen and 
then the immune serum. 

While the Prausmtz-Ruestner technic of 
passive transfer has consistently shown itself 
to be of no avail in low er animals, it is success- 
ful when monkeys are used as the recipients 
(Caulfeild 63 and Straus* 4 ) In this manner it 
was possible to transfer hypersensitiveness to 
pollen, horse serum, cottonseed, peanuts, and 
flounder from a human being to a monkey 
C DETERMINATION OF ANTIBODIES 
BY CLINICAL METHODS 

In addition to the above methods, anti- 
bodies can be demonstrated by the passive 
transfer of hypersensitiv eness to human beings, 
this can be achieved by general sensitization 
with antibody -containing blood, or by local 
sensitization with antibody-contammg serum, 
tissue fluids, or cells. 

It is necessary to distinguish between hu- 
moral and cellular transfer of hypersensitive- 
ness In the former type whole blood or 
blood serum is used, the transfer being medi- 
ated by circulating antibodies present in the 
blood at the time it is withdraw n. The proto- 
type of this procedure is the Prausnitz-Kuest- 
ner method In the second type, utilizing 
blister fluid, exudates, or epidermis, the trans- 
fer is accomplished by cellular antibodies 
The majority of the successful transfers of this 
nature were achieved with the Urbach-Koe- 
nigstein method It will be seen, as discussed 
further below, that these methods are bio- 
logically different. The great importance of 
the cellular transfer methods is demonstrated 
by the fact that epidermal hypersensitiveness 
as seen in allergic contact dermatitis can be 
transferred only by the blister method taking 
the form of a delayed reaction, and never w ith 
blood serum as an immediate reaction. 

1 Humoral Passiv e Transfer 

a) PASSIVE TRANSFER BY MEANS OF 
BLOOD TRANSFUSIONS 

General allergization as a result of trans- 
fusions of large quantities of blood from aller- 

L J Immunol 1934 
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gic to normal human beings has been reported 
onlj in exceptional instances (Frugoni with 
blood taken from an asthma patient h>per 
sensitive to rabbit hair Ramirez with blood 
from an asthmatic patient hypersensitive t o 
horse and a fen others) Clinical examples 
of generalized passive sensitization b> intra 
venous injections of human serum will be 
found on page 354 

Loveless* 21 showed that blood donors sensi 
tive to ragweed pollen transferred their hyper 
sensitiveness to recipients previouslj not 
allergic to pollen The recipients skm was 
the first tissue to manifest acquired hjper 
sensitiveness and the last to relinquish it 


6) PASSIVE TRANSFLR B\ MEANS OF 
BLOOD SERUM 

(1) Prausntlz Kuestner Technic 
Since the introduction of the ingenious dea 
(Prausnitz and Kuestner 8,2 De Besche) of 
using the skin for local allergization bj means 
of blood serum from a hypersensitive patient 
it has been possible to achieve passive transfer 
rather constant!} The specific nature of the 
Prausnitz Kuestner antibodies has been con 
firmed b> Coca and his collaborators The} 
neutralized the skin sensitizing capacitj of the 
antibodies b> adding the specific allergen to the 
antibod} containing serum m utro Further 



The first planned transfusion experiments 
upon man were carried out bv Carver* 
Each of 3 recipients was transfused with oOO 
cc of blood obtained from donors whose 
multiple sensitiv lties w ere demonstrated b> the 
presence of positive cutaneous reactions and 
of humoral antibodies Cutaneous reactivitj 
to such antigens as spinach dust hor»e dander 
timothy and ragweed pollen was detected m 
the recipients as earl} as fourteen hours after 
transfusion reached its maximum b> the 
fourth or fifth da} and largel} disappeared b} 
the fourteenth dav 

a Loveless M H b d 41 Is 19 1 
*»G»RVE» W P J Allergy II 3 1939 


more desensitization of the skin sites of the 
Prausnitz Kuestner injections is accomplished 
b} injecting the homologous allergen 

Technic The Prausnitz Kuestner test is earned 
out b) inject ng 0 1 cc of the allergic blood serum intra 
cutaneous!) into the sk n of the back of a nor-nal mdi 
vidual and 24 hours later injecting 0(P cc of the al 
lergen into the «ame skin s te (a) Ho vever it should 
be stated most emphaticalf) that the reaction mat not 
1 e interoreted as positive merelv 1 ecause a wheal sur 
rounded b) a reddened area appears after thut) mm 
utes It is essent al that all three of the follow mg con 
trols be negativ e \ skm site (6) prepared bv injecting 
0 1 cc of allerg c serum should not react to subsequent 


•** Pra smtz C and Klestnei H Zeal albl f Bak Or g 
86 pi 1 160 l«l 
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injection of physiologic salt solution Another skin 
site (c), prepared with 0 1 cc of normal serum, should 
not react to injection of the allergen A third site (d), 
prepared with 0 1 cc of normal serum, should not react 
to injection of physiologic salt solution (see Fig 38 and 
Table 16). Experience has shown that a nonspecific 
posit i\ e reaction may sometimes be elicited not only by 
the allergen but even by the phy ciologic salt solution If 
these control tests n ere conscientious)* performed, manj 
seemingly positive Prausmtz-Kuestner transfers would 
prove to be nonspecific It is also important that the 
recipient chosen for the test ha\e neither a personal nor 
a family history of allergic disease Hence, a relative 
of the patient may not be used Arbesman and Eagle 671 
presented a thorough description of the variables in 
votved in passive transfer experiments 

In addition to the above-mentioned controls a 
“syringe control" has been suggested by Simon 8 ** to 
eliminate the possibility of previous protein contamina- 
tion of the si ringe The sterile syringes are partiallv 
filled with extracting fluid, and the plunger twisted 
and pushed in and out several times so as to insure inti 
mate contact of the fluid w ith the inner surface of the 


according to present opinion is the most definite evi- 
dence of an antigen -antibody reaction The wheal 
generally appears about one hour after the injection of 
the antigen Gy orgy , Moro, and Witebsky* 18 recom- 
mended that metamenc and sy mmetric skin sites be 
used 

Distant reactions can also be elicited by oral, nasal, 
rectal, and other routes of administration. Of these, 
the oral route introduced by Freeman, then developed 
and popularized by M Walzer, 181 is now being widely 
employed The technic is as follows A normal 
recipient is gjv en an injection of 0 1 cc of allergic serum 
into the skin of the back Tw enty-four hours later the 
antigen is administered by mouth (Walzer), by way of 
the nose (Cohen etal .Sulzberger and Vaughan), or by 
rectum (Smyth and Stallings) A positive reaction 
usually appears within one hour It must be noted, 
however, that this method is by no means always 
successful 

It is noteworthy how minute a quantity of 
antigen will suffice to evoke a Prausmtz- 


Table 16 — Prausmlz-Kuesiner Reaction Passive Transfer of Hypersensitiveness with Blood Serum 


Sue 

Injection 

First 

After 2» Hours 

a 

0.1 cc. of scrum of allergic patient 

1 0 1 cc of allergen 

b 

0 1 cc of serum of allergic patient 

I saline solution 

c 

0 1 cc of serum of normal subject 

0 1 cc of allergen 

d 

0 1 cc. of serum of normal subject 

saline solution 


syringe Only if this fluid produces equal and negative 
reactions in sensitized and non sensitized skin sites is 
each sy ringe considered acceptable for use in the exp en 
ment, and then only for the particular serum tested 
Swinny* 5 * described a micro Seitz filter useful for the 
filtration of small amounts of solutions In doing 
passive transfers, the serum may be drawn directly 
into a small hypodermic synnge and forced through the 
filter directly into the skin with an intradermal needle 
Thus, filtration and sensitization of the sites are per 
formed at one Step, saving time and avoiding Con 
tamination. 

In order to avoid a nonspecific local irritation from 
the injection of the antigen, the “distant reaction” may 
be employed (\V. Jadassohn, Gay and Chant. Biber- 
stein, Urbach, and others) This techmc consists in 
inj'ecting the antigen at some distance from the alfer- 
<pzcd skin site. Thus, when the result is positive, only 
the area prepared with the allergic serum will respond 
with a wheal and erythema A response elicited in 
this manner is to be regarded as a focal reaction, which 

•** AtBESV W, C E , tad Facix. II J Allergy 19- 521, 1939 
,a Suiov, F.A • Aon Allergy 2' 15. 

"Swtvw.B : J.Ub A Clin Med 23- 100«. IMS 


Kuestner reaction Thus, Bosch and his col- 
laborators 461 succeeded with a 1 : 10,000,000,000 
dilution of egg alhumin. As little as O.t cc. 
of egg white by mouth sometimes suffices to 
evoke a distant reaction, 0 05 cc by rectum. 
Even the rubbing of a piece of silk on a passive 
transfer site prepared with the serum of the 
patient allergic to silk can produce a large 
wheal with considerable erythema (Tauh^*). 

There should bean interval of some twenty- 
four to forty-eight hours between the injec- 
tions of serum and of antigen, although this 
interval can be lengthened or shortened. 
Thus, the reaction can be elicited even when 
the antigen is administered within as brief a 
time as forty-five minutes, or after as Jong an 
interval as four to six weeks. It is even 

eTunui, J Proc Roy. Soc. Med {Liryng Sect ) III 29. 
1925 
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possible to inject the antibodies and the anti 
gens simultaneously, but the results are then 
difficult to evaluate accurately , since the injec- 
tion of the antibody contaming serum may 
bring about a nonspecific immediate reaction 
that invites erroneous interpretation 
The Prausmtz Kuestner reaction almost in 


\ anably manifests itself as an immediate re 
action — i e , the local wheal formation takes 
place within one and a half hours Occa- 
sionally one does observe a delayed response 
(appearing after fi\e to six hours) and, rarely, a 
late reaction (eighteen to twenty four hours) 
The Prausmtz Kuestner reaction is not by 
any means positive in every case of hypersen 
sitiveness Failure may be attributed in part 
to the individual reaction capacity of the re 
cipient, it is necessary' 1 , therefore, to perform 
the transfer test in at least three control per- 
sons Another common reason for a negative 
result is that there were insufficient free anti 
bodies in the blood at the time of its with 
drawal, this point is confirmed by the constant 
observation that passive transfer is always 
negative following a severe allergic attack 
According to Lehner and Rajka, the most 
favorable period for taking the blood is from 
twenty to thirty minutes after a relatively 
weak exposure to the specific allergen, pro 
vided that the allergizmg agent is known 
The purpose of this procedure is to increase 
the circulating antibodies Bizzozero and 
Ferrari reported that when they followed the 
procedure suggested by Lehner and Rajka 
they succeeded in passively transferring hyper 
sensitiveness to iodoform 

The success or failure of passive transfer 


does not depend upon the clinical severity of a 
given case (as, for example, on the extent of an 
allergic exanthem), but primarily and essen 
tially upon the quantity of antibodies available 
in the blood at the time of the test Under 
certain conditions— apparently when a food 
or a drug is not a primary but a secondary 
allergen (see p 115)— passive transfer can be 
achieved only by means of the reversed tech- 
nic first the antigen is administered, and 
several hours later the antibody contaming 
serum is injected intracutaneously Thus, 
Kenedy 447 was able to transfer hypersensitive 
ness to phenolphthalein in this manner a 
normal recipient was given the drug t»ice 
daily by mouth, and four hours after the last 


dose he received intracutaneous injections of 
allergic and normal serum Twenty four 
hours later a late reaction appeared only in 
the skin site of the injection of allergic serum, 
another control subject, not having received 
phenolphthalein, gave no reaction after the 
injection of allergic serum A Walzer* 4 ® 
succeeded in transferring hypersensitiveness to 
peanuts in the same way a normal recipient 
ate about 15 to 30 Gm of peanuts half an 
hour later, 0 01 cc of allergic serum was in 
jected intracutaneously, whereupon a local 
reaction appeared This method corresponds 
to the reverse passive transfer in animals as 
performed by Lang and Der (p 116) A com 
parison of the sensitivity of the reversed reac- 
tion with that of the classic passive transfer 
reaction (Prausmtz Kuestner) revealed that 
the rever c ed reaction is still strongly positive 
at levels of antigen and antibody concentra 
tion at which the passive transfer reaction 
begins to fail (Wright and Hopkins 630 ) 

Aulopasstie transfer is the designation given 
by Cowie 631 to the following method When 
the skin of an allergic individual fails to react 
to the intradermal injection of the allergens 
to which he is clinically sensitive, passive 
transfer of the patient’s own blood into his 
own skin will cause the skin to react to the 
allergen Although Marton 03 ’ was unable to 
confirm these findings, Mason and Swineford 833 
established this phenomenon as an unequivocal 
fact, but referred to it as (reversed) passive 
local autosensitization ” Allergic patients 
were given one or more intracutaneous injec- 
tions of autogenous serum The subcutane- 
ous injection of antigen at a remote site a few 
minutes to 24 hours later elicited whealing, 
itching reactions at the prepared skin sites, 
appearing 1J to 5 hours after the injection and 
persisting from 1 to 24 hours Only 4 of 15 
patients reacted, and not at all skin sites In 
three instances, desensitization was noted as 
manifested by negative reactions to pollen in- 
jections that produced wheals on untreated 

♦» Maize* A Arch Dermal 4 Syph 38 l 1938 
« U BIGHT G P and Hopkins S J J Path 4 Bact S3 243 
1941 

“CowlE D M Ann Int Med 11 949 1937 
*» MARION S J Allergy 11 266 1940 
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parts of the body. Swineford and Mason® 14 
also reported another type of “desensitization 
of passiv ely autosensitized sites ” A hay fever 
patient who had received fixe injections of a 
dilute ragweed extract every third day was 
injected, one hour after the last dose, with 0.1 
cc. of his own serum Large urticarial wheals 
appeared at the site of these injections. An- 
other ragweed injection six days later was 
followed b\ generalized urticaria except in 
those sites that had reacted one week, before. 
In 5 other patients this reaction could not be 
elicited Unfortunately, Mason and Swine- 
ford call this phenomenon autosensitization 
This term should be used only for sensitization 
to autogenous allergens As pointed out by 
Epstein,* 15 the original term autopassive trans- 
fer is more descriptive and will avoid unneces- 
sary confusion with true autosensitization, 
which was considered in the preceding chapter 

It must be mentioned m conclusion that the 
test subject is not entirelv unscathed bv the 
passive transfer procedure The senior author 
has seen cases in w hich localized and even quite 
extensive dermatmdes occurred from eight to 
ten days after a positive Prausmtz-Kuestner 
reaction — conditions surely attributable to 
allergization bv the administered antigens 
It is obvious what the consequences might be 
in the case, for example, of a person who had 
been allergized to neoarsphenamme or to 
bismuth and who subsequently contracted 
syphilis As Sulzberger discovered, this dan- 
ger of sensitization to arsenics Is can be ob- 
viated by injecting the antigen intravenous!} 
in the test subject immediately after the 
positive skin reaction. The senior author 
also observed that recipients are especialh 
susceptible to allergization when they happen 
to be suffering from a bacterial infection {eg.. 
Slaphvlo- or streptodermas) at the time of the 
passive transfer. 

(2) Dilution Test 

Once the presence of skin-sensitizing anti- 
bodies has been determined by passiv e transfer 
(Prausnitz-Kuestner test), it is at tunes 
desired to gain some quantitative estimate of 
their titer. This is useful, for exampte, in 

«* Swmro.B, o , J« . ud W R . Jt J Immuno* «• 
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following the antibody content of the serum 
during specific hyposensitization therapy. 
The dilution test is a quantitative modification 
of the passive transfer technic, employing 
serial dilutions of the antibody-containing 
serum and a fixed amount of antigen, and 
allowing them to react m the recipient’s skin 
The patient’s serum must be withdrawn under 
sterile conditions, without addition of a pre- 
servative, and should prove negative on sero- 
logic testmg for syphilis. 

TECirvic The e^act dilution ot the serum and the 
dose ol antigen to be emploved depend on the antici 
pated antibodj titer of the serum and the nature of the 
antigen In cases with low antibody titer, the serum 
is diluted with phvsio logic saline solution tn ratios of 
1 2 1 4. 1.8. 1 16, 1 32 1 64, 1.12S. while in cases 
with high antibodv mer the dilutions mav begin with 
1 100 etc \n amount of 0 1 cc of each dilution is 
injected intracutaneoush w nonallergic recipients 
Twentv-fouror fortv -eight hours later. 0 I cc or le*s of 
an appropriate dilution ol the antigen extract (one 
capable ot eliciting a positive passive transfer reaction) 
is injected mtracuteneousK into each of the prepared 
skin sites Positive reactions resemble those ol the 
passive transfer test The end point is taken to be the 
greatest dilution of serum (e g . 1 32) producing a 
positiv e reaction 

(3) Xeulrahzation Tests 

The neutralization tests constitute another 
means of titrating the amount ol skin-sensi- 
tizing antibodies, and depend upon the reac- 
tions obtained when skin sites in normal re- 
cipients are prepared with mixtures of anti- 
bod \ -containing serum plus the allergen in 
various proportions, and then tested with the 
allergen The smallest amount of allergen 
that inhibits the activ ltv of the skin-sensitizing 
antibodies in the mixture pro\ ides a measure 
of the antibodv concentration. Two tvpes of 
methods must be distinguished - (1) those that 
neutralize the antibodv, and (2) those that 
neutralize the antigen In the former method, 
the antigen and the serum of the allergic pa- 
tient are mixed in vitro The consequence is 
that the antibodies are neutralized, so that 
the serum looses its capacitv to transfer the 
hvpersensitiveness. Therefore this substance, 
when injected into a normal control subject, is 
incapabte of eliciting the Prausmtz-Kuestner 
reaction 

Teciimc Varying dilutions of a carcfutl) standard- 
ized antigen extract are prepared, and the same quan- 
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tity (eg 0 2 cc ) of each is added to a measured volume 
(eg 0 8 cc ) of the allergic serum in stenle vials The 
protein mtrgen content of each mixture is readily 
calculable The skin sites of a nonallerg c reap ent are 
prepared by injecting 0 1 cc of each mixture intra 
cutaneously This may give r se to immediate reac 
tions wh ch should be d sregarded Twenty four or 
forty e ght hours later the antigen njection is given 
intracutaneously in the skin sites It is apparent that 
only those s tes will react that receive in the mixture a 
proport on of antigen insufficient to neutralize com 
pletel) the skin sensitiz ng ant bodies contained in the 
serum The end po nt therefore is taken to be the 
last posit ve reaction since at this point there is com 


2 Cellular Passive Transfer 

a) PASSIVE TRANSFER TO HUMAN BEINGS BY 
MEANS OF BLISTER FLUID (URBACH 
R.OENIGSTEIN TECHNIC) 

The freement failure of the passive transfer 
methods that depend upon the humoral anti 
bodies in the blood is not surprising to those 
who subscribe to the concept that all antibodies 
are of cellular origin It seems logical there 
fore to assume that especially in localized 



patient s 
bl ster 
flu d 
+ al ei- 
gen 

control 

blister 

fluid 

4- aller 
gen 

(control) 

1 

b = 

d - 

patient s 

contro 

blister 

bl ster 

fluid 

flu d 

4- saline 

+ saline 

(control) 

(control) 
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plete neutral zation of the antibody vith m nimal excess 
of antigen Thus the ant body content of the serum 
is measured in terms of the amount of antigen required 
to neutral zc it and the results can be expressed in 
protein units (e g 150 protein un ts required to neu 
tral ze 0 8 cc of serum) No attent on should be pa d 
to the size of the reactions since this depends largely 
on the characteristics of the recipient s skin 

In the second method of neutralization the 
mixture of antigen and its specific antiserum 
in vitro serves to inhibit or at least to weaken 
the antigenic action in mo In other words 
the antigen is then no longer free to elicit a 
cutaneous reaction in a specifically hvpersensi 
tive individual It must be noted however 
that the so called neutralization phenomenon 
can occur only when great care has been taken 
not to have an excess of antigen 


hypersensitivities such as the allergic derma 
toses antibodies must be more abundant jn the 
tissues and must thus be more readily and defi 
nitely demonstrable there than m the blood 
At Koemgstein s suggestion the senior au 
thor 2 ' 3 in 1924 developed the blister method 
in which the cellular antibodies contained in 
spontaneous or artificially produced bullae are 
employ ed 

Teci mc An amount of 0 OS cc of blister fluid is 
injected ntracutaneously in a normal subject who has 
been tested and shov n not to be hypersensitive to the 
given allergen When blisters are already present and 
of sulFaent s ze as occas onally seen in primrose tur 
pentine and other dermatit des their contents are 
aspirated by ster le techn c When there is no spon 
taneous I lister a local allergic react on s evoked by 
means of percutaneous or in tracu taneous adm nistra 
tion of the antigen in order locally to enhance the cellu 
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lar antibodies. A canthandes plaster is then applied 
to the site to raise a blister. 

After the local irritation produced by the blister 
content has subsided (tnent> four to fort} eight hours) 
the antigen is injected mtracutaneously in the same site 
of the recipient A positive result is indicated by the 
appearance, after eighteen to twent> four hours, of an 
elev a ted reddish-brown papule that persists for about 
twenty four hours and then gradual!} disappears (so- 
called delajed reaction, Fig. 39) No reaction occurs 
at the control sites 

The necessary injections consist of blister fluid from 
the allergic patient and from a normal subject (raided 
by application of canthandes) for the preparation of 


the skin sites, and of the allergen as well as of normal 
saline From this it will be seen that each test requires 
three controls (see Table 17) 

In cases of epidermal allergization, as in allergic 
dermatitis, it is advisable to apply the allergen per 
cutaneousl} with the technic used in patch testing A 
positne result is manifested b} an eczematous reactton 
on the area covered by the patch (FiG 40) It is also 
possible to attempt a distant reaction b> administer- 
ing the antigen b} mouth or rectum (see p 147) 

When blister contents are inactivated for a half hour 
at a temperature of 56 C., the reaction is weaker, 
heating the material at a temperature of 64 C renders 
the test negative 


Table 17 — Vrbach-Koemgstein Reaction P assne Transfer of Uypersensitheness xiilh Blister Fluid 


Site 

Injection 


First 

After 2t Hours 

a 

0 1 cc of blister fluid of allergic patient 

, 0 1 cc of allergen 

b 

0 1 cc of bh«ter fluid of allergic patient 

1 saline solution 

c 

0 1 cc of control blister fluid 

0 1 cc of allergen 

d 

0 1 cc of control blister fluid 

saline solution 



Fic 40. Passive Transfer or Primrose Hvpersensi 

TXVENESS BV Urb VCH-KOEMGSTEtN METHOD 

Triangular shape of derma tine reaction corresponds 
to area contacted by triangular fKution of primrose leaf 


It has often been said that the Urbaeh- 
Koemgstem reaction is a modification of the 
Prausmtz-Kuestner method However, there 
are the following fundamental differences 
The Prausmtz-Kuestner method evokes an 
immediate reaction of urticartal nature and of 
relative!} short duration (wheal reactton), 
while the Urbach-Koemgstein method evokes 
a delayed reaction of inflammatory and papu- 
lar nature, of rather long duration (tuberculin 
type reaction) Moreover, it is only with the 
blister fluid method that the passive transfer 
of allergic dermatitides in the form of ecze- 
matous contact-type reactions is possible 
(Frc 41) The passive transfer of experi- 
mentally induced epidermal hypersensitive- 
ness to the simple chemical dimtrochlor- 
benzene has also been achiev ed by this method 
(Fig 42). We* 35 believe, therefore, that with 
the blister fluid method the presence of cellular 
antibodies is proved, while with the Prausnitz- 
Kuestner method only circulating antibodies 
are demonstrated 

Recently, McGuire and Shaffer*’ 4 * reported 

«*L»*«.n.E Awh r Dermw u Syrh 1*1. 5y\ I9JS 
u^VfcCti*E J A . »nd Sairrt* B Arch Dermit 4. 
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Fic 4! 1 Iistolog\ of Pos tive React on (Eczematol Type) to Passive Transfer by Urbach Koen gstein 
Method of Primrose Hu lrsensitiaeness of Sk n 
Truly eczematous natu e of react on | roved b> allc alio ca itaire (t pe of e| thel al cell degeneration charac 
tenstic of acute derma tit ) B oj s> taken from react oi sho ninfc 40 



> 
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Fic 42 Passive Transfer of Experimentally Indlcfd Epidermal Hypersensit veness to Dinitrochlor 
BENZENE BY MEANS OF BLISTER TLOID (URBACH KOENIGSIEIN METHOD) 

Sens tizin" injection at site 1 of 0 Oi cc of centr fuged 1 1 ster exudate from an exj er mentally sens t zed donor 
Forty eight hours later application at sites 1 and 2 of 0 03 cc of a 1 I 000 solution o ( d nitrochlorbenzene After 
twenty four hours a ell marked vescular dermatitis at transfer area (I) but only a very slight erythema at 
control site (2) 


fCourtesv Ballcstro and 1/om* 5 ') 
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successful passive transfer of sensitivity to 
sulfathiazole with this technic In a case of 
fixed bullous eruption due to this drug can- 
tharides blisters were raised on normal skin 
and also on the sites of previously healed 
lesions. The transfer was positive only with 
fluid from the blisters on sites where the der- 
matosis had been present and not from those on 
the unaffected skin. Passive transfer tests 
using blood serum were negative. We have 
stressed for some years that in cutaneous drug 
allerg}’ and particularly in fixed drug eruptions, 
it is imperative to induce the blisters for the 
purpose of this test on previously involved 
skin areas. 

It has been possible by means of the blister 
fluid method to achieve the passive transfer of 
hypersensitiveness in many cases in w hich the 
Prausnitz-Kuestner method has failed Be- 
cause the objection has been repeatedly voiced 
that only very’ few controlled cases are on 
record, we should like to list 42 cases reported 
by twenty-four workers: 

Arsenical dermatitis (Urbach 553 ) 

Neoanphenamine dermatitis (Fubs and RiehJ, 
Jr 437 Mu'ger, 535 Riehl, Jr . 439 Schreiner* 10 ) 
Sulfathiazole (McGuire and Shaffer 43 ’ 1 *) 

Primrose dermatitis (Perutz and Rosner 
Urbach and Sidarav tfius 4 * 3 ) 

Turpentine dermatitis (Perutz 4,3 Sierbakov 441 
Ensbrunner. 4 * 4 Urbach and Sidaravitius 415 ) 
Arnica dermatitis (Urbach. 4 * 2 cases) 

Ammonium persulfate (van Dishoeck and Roux 41 ) 
Atropine dermatitis (Biberstem 51 ’) 

Orthoform dermatitis (Konrad 41 ’) 

Nickel dermatitis (Urbach. 450 2 cases) 

Iodoform dermatitis (Perutz 451 ) 


Feus, H , Mid Riebi, G , Ja Arch t Dermal u Sypb 151* 
8\ 1927 

Mcsce*. A Zentralbi f Haul u Ge«chtechtsl.r 45- 303. 1933 
Rum, G . Jm Arcb I Dermal u Syph 157* '7.1929 
♦'»$ch*ei'.-j:», K in Berger, \\ , amt Han«eo, k cd i Allergie 
Leipzig Hu erne, 1940 

** Cuctz, A-, and Rosxs*. R Arch f Dermal u Sypb 13* 
509, 192 S 

141 Ciiace, E, and Snurmcui, B Klin Wcbnscbr 9 2U95, 

m>. 

*“ Fnm, A Arch I Dermal u Syph 152.617,1926 
* m Sc**b\ko\, I Zeniralbt [ Haul u Ceschlechtskr f abst ' 
«- 329, 115J 

“L«ncvm,C Arch f Dermal u Sypb 169 Jn 1933 

E Zt«chr t Immumtaelsforsch n erper Therap 
55:471.1923 

*•" Dishoici, H A E \i>. and Ron, D J Arch t Dermat u 
Svph 181: 34, 1910 

*•* Batiste i\,H : ibid IM. "5, 192* 

«<» Kovt ID, J . ibid 165: 746, 1932 

,5, L’«»»cb. E Zentralbi. f Haut u Ce^cblecht »r 37*7*9,1931 
**< Pcicrt, A Arch I Dermal u Syph 154*206.1927 


Novocain dermatitis (Santalov Sierbakov 4 * 3 ) 
Flour dermatitis (Zitzke, 431 Urbach) 

Asparagus dermatitis (HajSs and Mohrmann 6 ") 
Herring roe (Houda* 0 *) 

Ratanhia dermatitis (Musger* 1 ’) 

Barlej dust dermatitis (Urbach and Sterner* 34 ) 

2 -f-dimtrochlor benzene dermatitis, expenmen 
tally induced (Ballastero and Mom, fc * 34,7 • 54,9 
8 cases) 

Guinea pig hypersensitiveness (Brandt and Kon- 
rad 540 ) 

Light hypersensitiveness (Flarer 641 ) 

Heat hypersensitiv eness (Melczer and \\ lassies, 445 
2 cases) 

Tuberculin hypersensitiv eness, by means of the 
fluid from a papule of a Pirquet reaction 
(Fellner* 3 ) 

Hvpersensitiv eness to typhoid bacilli (Engel 
and \ igliani** 1 ) 

Biberstein 615 raised the question as to 
whether a positive result by means of cantha- 
rtdes plaster may be unequiv ocallv interpreted 
as a specific reaction, or whether it might be 
attributable to traces of the canthandes. This 
objection appears to have been answered by 
the findings of Konrad, W9 Fuhs and Riehl, 6 ® 7 
and Riehl, 639 for these authors inadvertently 
produced a specific allergization to orthoform 
and neosaharsan as manifested by a gener- 
alized dermatitis in control subjects receiving 
injections of blister serum and antigen 
By means of passive transfer, Spain and 
Xewell** confirmed the fact that specific skin- 
sensitizing antibodies are regularly present in 
blister fluid According to Parlato, 656 the 
antibodies in burn blisters manifest the phe- 
nomenon of exhausttbihty of reaction in pas- 
sively sensitized sites 


♦*>SOJTVVOV, \ Zrnlralbl f Haut a Gr-cblechukr 39 413, 

*-'»Sce*8»vov I ibid 39 78 193’ 

Zitzke E Dermal W chnschr 93 1009. 1932 

B. and MomuiW, B H C ktin Wchn-chr 8* 
1024. 1929 

««HoiDt T Jzp J Dermat 41*80,1937 
«- V1CSCE9 A Wien llin Wehmchr 46.971,1933 
“i F and Sieinei. SI Arch f Dermat u Sypb 153. 

772. I«27 

*•» Bvlixsriio, L H , and SInji A SI Rei $oc ardent deBiol 
19* 10, 1913 

«• Biiviii, R , aad Komui, J Arch f Dermat u Sypb 161: 
4«* 1930 

*-> Fl-cmeb, F Zentraibl f Haut u Geschlechulr 3* 192,1931 

•> VIelczek, At .and W Lassies, T Arch f Dermat u «yph 176 

la 7 193" 

*« Feuat*.B Wien kirn Wchn*chr 32*916 1919 
♦mEncee. C . and \|CLI«VI, SI R Kim Wchnsghr 15: 1477, 
WJ6 

•u Sr\t>. W C , Neweee, J St . and Meeke*. M G J Atlergy 
5:571. t9M 

»P«LiTO.S J ibid 7: S7J, 1936 
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The concept of the cellular transfer of ac 
quired hypersensitiveness received strong sup 
port from Landstemer s and Chases animal 
expenments which also served to underline 
the fundamental biologic differences between 
this approach and passive transfer bj means 
of blood serum Landsteiner 6 * 7 found that 
exudates from the peritoneal cavities of guinea 
pigs previously sensitized to a number of 
simple chemical substances would cause ho 
mologous specific skin sensitivity if injected in 
tra\ enously intraperitoneally or intracutane 
ously into normal guinea pigs The nature of 
the antibody present in these peritoneal cells is 
still undetermined Chase® 65 was able by a 
similar technic to transfer passively tuberculin 
hypersensitiveness after the animals had been 
sensitized by subcutaneous injections of killed 
tubercle bacilli The peritoneal exudates w ere 
induced by intraperitoneal injections of liquid 
petrolatum and were found to consist mainly 
of large mononuclear cells The recipients 
were shown to be tuberculin hypersensitive 
after a latent period of from two to three days 
following intraperitoneal injection and in 
about half that time after intravenous injec 
tion Similar transfer could not be effected 
w ith the donor s serum 


b) PASSIVE TRANSFER B\ SIT AN S OF AUTO 
TRANSPLANTATION (NEAGELZ TECITNIC) 


By means of autotransplantation Isaegeh 
et al 669 were able to demonstrate the presence 
of cellular antibodies in the shm in fixed drug 
eruptions For reasons not yet known it is 
impossible — either in human beings or in 
animals — to perform a successful heterotrans 
plantation of the skin unless (in animals) the 
reticulo endothelial system has first been 
blocked by dyes or other substances Auto 
transplantation on the other hand is readily 
accomplished 

Technic An area of fixed drug erupt on that has 
cons stently reacted \ th inflammation to peroral ad 
min stratum of a given drug (e g phenolphthalein) 
and a normal skin s te are selected Portions of each 
area are mutually transplanted by the Th ersch method 
\V hen healing is complete the patient is given the drug 
(eg phenolphthale n) b> mouth The reaction is 


« Landsteine* K and Chase M W 
Med 49 688 1912 

«* Cb\se MW bd 59 131 194 
« Naeceli O Quesvain l be 
VUhnsch 9 924 1930 


proc Soc Eiper B ot i. 
and Staldfr W kl n 


called positive when the transplanted allerg c epiderm s 
shows a flare wh le the transplanted nonallerg c ep 
dermis does not react 

The follow ing successful transfers of h\ per 
sensitiveness by this method have been re 
ported to antipynne b> \aegeli 669 to phenol 
phthalein by Urbach and Sidaravicius 642 
and Knowles Decker and Kandle 670 and to 
potassium iodide by Fellner and \ascon 
cellos 671 A few other investigators however 
have failed to obtain positive reactions with the 
autotransplantation method Knowles s 67# 
and our ow n expenments led to the conclusion 
that the varying results may be explained by 
the different intervals allowed to elapse be 
tween the transplantation and the admmistra 
tion of the test drug when it is given early 
(eight to twenty days after transplantation) 
the skin transplants react as thej did in their 
onginal sites but when the drug is given at a 
later date (e g after tw o months) the trans 
planted skin loses ita antibodies 

3 Clinical \alue of Passive 
Transfer Methods 

The passive transfer tests are employed 
clinically for a wide variety of indications 
'see p 171) The results of passive transfers 
must however be most carefully interpreted 
since patients may respond w ith such reactions 
to a great number of substances to which the> 
have no clinical hypersensitiveness whatever 
(Harkavy) It must be most emphatically 
stressed therefore that the demonstration of 
specific antibodies is by no means conclusive 
evidence of the allergic nature of a giv en case 
Thus as Chobot and Hurwitz 672 have shown 
antibodies can frequently be demonstrated in 
the serums of children for instance those with 
infantile dermatitis without any clinical mam 
festations of allergy following the ingestion of 
the respective foodstuffs Furthermore a 
number of individuals show specific antibodies 
to foreign serum without having serum sick 
ness Patients with intestinal parasites 
usually show a very high antibody titer with 
out manifesting any allergic phenomena 
Persons with hay fever may have circulating 


4Reowi.es F C Decker H B and Randle R p Arch 
Derma t (V Syph 33 227 l?S6 

Felines M and Vascovczllos c ted by Naegel 0 Klin 
Wchnschr 11 853 1932 

> CHOBOt R and Hi Rime G J Allergy 8 427 1937 
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antibodies not only to the pollen that causes 
the hay fever, but also to other pollens that 
elicit no clinical manifestations of disease, and 
even to pollens with which the patient could 
never have come into contact for geographic 
reasons Whether the presence of such anti- 
bodies is due to the fact that one antigenic 
grouping can call forth the formation of diverse 
antibodies (Landsteiner and van der Scheer 132 ), 
or to the fact that the action of heterogenic 
antigens induces the production of heterophde 
antibodies, has not as yet been sufficient]} 
investigated. 

Furthermore, it must always be borne in 
mind that passive transfer — like a skin test — 
does not in any way indicate the degree of 
clinical sensith ity (Withers, Peshhin, Ratner) 
Nor does the absence of antibodies (negative 
result of the Prausnitz-Kuestner experiment) 
necessarily mean that a given dermatosis, 


rhinopathy, or asthma is not of allergic causa- 
tion. The impossibility of transferring the 
hypersensitiveness passively with blood serum 
antibodies in a given case indicates nothing 
more than failure to demonstrate the presence 
of antibodies in the circulating blood. In such 
instances, the presence of cellular antibodies 
may be established by means of the Urbach- 
Koemgstein blister fluid method. This is 
particularl) the case in allergic contact derma- 
titis. In other types of cases, the antibody 
cannot be demonstrated for the simple reason 
that the proper antigen is not available for 
elicitation of the antigen-antibody reaction; 
the necessary antigen may be a secondary 
exogenous or even an endogenous allergen. 
This problem is encountered chiefly in cases 
of drug hypersensitiveness, but also in numer- 
ous cases of urticaria and angioneurotic edema. 



Chapter XI 

DIAGNOSIS OF ALLERGIC DISEASES 


Q UITE frequently the diagnosis of a given 
disease as allergic cannot rest on skin 
testing alone, no matter how elaborate or ex 
tensive it maj be This also applies as re 
gards the identification of the causati\e 
allergen Nor do we possess a single general 
method for determining whether there is an 
allergic tendenc) oranalreadj existing allergic 
state Futile attempts have been made (em- 
ploying human dander, peptone, or histamine) 
to establish a simple method for this purpose 
In performing tests, the specific allergen 
should preferably be applied to the shock, 
organ This is especially important in all 
cases in which there is a localized hypersen 
sitiveness of the mucosa of the e>es, nose, 
bronchi, or other organs, for in such cases 
skin tests are often negative Moreover, the 
effort to identify the allergen must be con 
ducted according to the nature of the shock 
tissue involved Thus, it will differ in der 
matitis as compared with urticaria, in light 
dermatosis as compared with lichen urticatus, 
and in pollinosis as compared with asthma 
Accordingly, the choice of the type of test 
must take into consideration w hether in a giv en 
case the epithelium, mucosa, vessels, or other 
tissue is the primary shock tissue (see Table 
4, p 39) Furthermore, the nature of the 
suspected allergen (physical agent, chemical 
substance, or light) must be borne in mind 
It must be admitted that we are today un 
able to find the allergen in a great many cases 
This may be due to the fact that frequentl> 
the tests are not performed on the shock organ 
itself but onl) on the skin Moreover, we 
are not alwa>s able to test the shock organ, 
thus, for example, we do not as yet possess 
an> method for demonstrating hypersensi 
tiveness restricted to the blood vessels of the 
brain in migraine In addition, it is often 
impossible to isolate the causative allergen 
chemically or biologicall) , since it is frequentl) 
a secondary or endogenous one Finally, 
failure to identif) the allergen may be attnbu 
table to the fact that our search is often under 
taken in too routine a manner 


One point must constantl) be borne in 
mind a substance can be definite!) considered 
as the causative agent in a given case only 
when avoidance of contact with this substance 
is followed by disappearance or definite sub 
sidence of the allergic symptoms (avoidance, 
elimination or withdrawal test), and when, 
on the other hand, the allergic manifestations 
are elicited or definite])' exacerbated by re- 
newed exposure to or administration of the 
allergen by mouth, b) inhalation, by cutaneous 
application, or by injection (exposure or re 
exposure test) Unfortunately, this clear cut 
and drastic proof cannot alwajs be obtained, 
and we must often content ourselves, therefore, 
with the indirect proof provided b) positive 
skin and mucous membrane tests The useful- 
ness of these latter tests despite their various 
liabilities of error, will be appraised below 

The clinical tests include the skin and mu 
cous membrane tests the diet tests, the en 
vjronmental avoidance and exposure tests, 
and the leucopemc index These will be con- 
sidered in order, following a brief discussion 
of the technic of history taking 

A HISTORY 

Before any testing can be intelligent^ 
performed, a s>stematic and well organized 
histor) must be taken In order to assure 
against overlooking any important points, 
it is advisable to make use of a printed ques 
tionnaire (forms used by the authors in the 
common allergic diseases will be found in the 
Appendix) Such questionnaires are of course 
intended to serve merely as a framework for 
more intensive investigation of the case The 
general line of questioning is naturally de 
termined by the clinical picture presented b) 
the allergic disease Information regarding 
the precise relationship of the symptoms to 
the time of day, season of the year, weather 
conditions, changes m locale and residence, 
diet, contact with animals, furniture, and bed 
ding, the taking of drugs, the use of cosmetics, 
the onset of associated allergic and non- 
allergic complaints and diseases, and a host 
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of other factors may suggest the most fruitful 
lines for further investigation and questioning. 
Careful inquiry must be made as the patient’s 
occupation, environment, habits, activities, 
and hobbies. The search must be directed 
as much to possible predisposing as to eliciting 
factors. Painstaking questioning — detective 
work, of a sort — will often yield valuable 
clues or hints as to the identity of the causativ e 
agent, and these indications can then be con- 
firmed by appropriate tests with the suspected 
allergen A positive family history is fre- 
quently' of value. It is often necessary' to 
have the patient’s environment inspected by a 
physician or at least by a trained social \\ orker 
It is also very' helpful to have the patient write 
down a detailed account of his daily routine. 
The patient can be of inestimable help to the 
physician if he can be made to think along the 
proper lines. 

It will be seen that history-taking m allergy' 
is time-consuming and detailed. Indeed, it 
often requires more than one interview to com 
plete the necessary' information, the patient 
meanwhile being instructed as to what possible 
relationships he should look for, and being 
generally' educated regarding allergic mecha- 
nisms. Swineford and Weaver® 75 have re- 
emphasized the importance of a careful and 
punctilious history, with the questions couched 
in terms entirely familiar to the patient, and 
avoiding vague and too inclusive queries 
The purpose and approach of an allergy history 
differ greatly from the usual medical history , 
partly in that the diagnosis is usually easily 
arrived at, but chiefly in the placing of the 
major stress on the recognition of potential 
offenders. Swineford and Mason's findings 
in 200 allergic histones correlated with the 
skin tests show once again that the function of 
the latter is primarily corroborate e, and that 
they may, in some cases, even be omitted 

B SKIX TESTS 

For years there has been a lively contro- 
versy as to whether the scratch or the mtra- 
cutaneous technic* is the more reliable. The 


♦"* Swintioid, O , Jm , VND Wr*VE*. W M Ion lot Med 

m »j. mi. 

* To avoid confusion, the elemenUt) fact is here reiterated that 
the patch ten is capable of demonstraluie onK epidermal «ensi 
t»U} , and can b> j>o means be used in place of either of the above 
te'tj. 


consensus now is that, while no method is 
entirely accurate, it is best to use scratch tests 
first, and to follow these up with mtradermal 
tests only with substances that have given 
negative results but are nevertheless suspected 
on clinical grounds 

The scratch test is less sensitive than the 
mtradermal test but far more specific. Fur- 
ther advantages inherent in the scratch method 
are: less danger of constitutional reactions; 
the elimination of possible syringe contamina- 
tion, a simpler technic; a minimum of dis- 
comfort for the patient from the procedure and 
from possible positive reactions, and, finally, 
the considerably lower cost in materials em- 
ployed How ev er, if only scratch tests are 
done, it will not be possible to discover the 
cause of the allergic disease in many patients 
who are clinically sensitive but whose sen- 
sitivity is of such degree that they will fail to 
react to tests done by this method The 
intracutaneous tests are unquestionably' far 
more sensitive, but, as mentioned, this is at 
the expense of specificity Furthermore, the 
mtradermal tests inv olve a number of possible 
sources of error (see p. 169): the results — 
whether positive or negative — cannot, there- 
fore, be accepted as specifically positive or 
negative without additional evidence This is 
one of the important reasons why this method 
has not become popular, and why it is useful 
onlj m the hands of specially trained and ex- 
perienced physicians who have considerable 
control material at their disposal Despite 
all the possible sources of error, however, the 
intracutaneous test method is an important 
and often indispensable procedure. It has 
the added advantage of permitting “titration” 
of the degree of sensitivity, by determining 
the least concentration of the allergen capable 
of eliciting a demonstrable reaction. It must 
be pointed out, however, that the cutaneous 
sensitivitv so determined need not parallel 
the seventy of clinical symptoms In sum- 
mary, these tests, under suitable conditions, 
are permissible with substances that have 
failed to produce reactions by the scratch 
technic The claim that if all the scratch 
tests are negative any number of intradermal 
tests may be performed with safety is not en- 
tirelv true, as pointed out by M. Walzer,* 71 and 
• J fnlat 21:131,1112 
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no more than Is to 20 intradennal tests should 
be done at one time The) may be under 
taken without previous scratch testmg with 
bacteria, yeast and molds since these agents 
do not cause severe general manifestations 

According to A H Fineman the mtradermal 
tests are about one hundred times more sensi 
ti\e than the scratch tests In other words 
a dilution of 1 aO for scratch tests is approxi 
mate!) equi\ alent to a 1 a 000 dilution for 
intracutaneous testing \ aughan recommends 
that when a cutaneous test w ith a 1 o0 dilution 
is negate e the mtradermal method should be 
tried w ith a 1 aOO dilution— that is to sa> w ith 
a dilution that is onl) ten times weaker — while 
dilutions of 1 1 000 are to be emplo\ed only 
when dealing with notonousl) strong allergens 
(e g cottonseed flaxs»ed horse dander and 
pollen extracts) 

Other authorities on the basis of clinical 
experience hav e sp“cified the optimal concen 
trations of each extract to be used in scratch 
and intracutaneous testmg m terms of weight 
\olume dilution nitrogen content or protein 
nitrogen content However it has long been 
recognized that none of these methods of 
standardization accuratel) reflect either the 
potenc> or the specificit) of an extract More 
over non specific reactions ma) be produced 
b> the trauma of the test b> excessive con 
centration of the extract b) primanl) urti 
canogenic substances and b) the gl>cenne 
or histamine content of the extracts further 
confusmg the results Efron et al« 5 have 
therefore developed a biologic method of 
standardization In brief this cons sts of the 
testing of each extract on adequate groups of 
allergic patients particularl) those known to 
be sensitive to the substance m question and 
of non allergic subjects Statistical methods 
ma> then be employed to determine the diag 
nostic reliability of the extract and are fully 
outlined in the articles by these authors 
Biologic standardization is required for the 
quantitative estimation of certain attributes of 
insulin liver extract and certain endocrine 
and vitamin preparations and ma) be as 
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logicall) applied to allergic extracts On the 
basis of observations on freshly prepared ex 
tracts of fruits and v egetables and the rapidit) 
of their deterioration Tuft Blumstein and 
\\ enger 6 6 also recommend the biologic assa) 
method of standardization as well as the elimi 
nation from the testing list of certain extracts 
which are either inert or give reactions of 
questionable value Although not stnctl) 
pertinent to the present discussion it should 
be noted that biologic standardization is also 
applicable to patch test material particularly 
plant extractives which var> m antigenicit) 
from batch to batch and m w hich no physical 
or chemical unit is an accurate index of 
specific potenc) Thus Stevens' 77 has sug 
gested biologic assa) of poison iv) extracts 
Skin test are usuall) performed on the flexor 
surface of the forearms on the outer surface 
of the upper arms and on the back In con 
trolled tests Ballestero and Mom 6 * found the 
sites of greatest cutaneous reactiv it) to scratch 
intracutaneous and patch tests to be a band 
zone on the anterior surface and internal edges 
of the arms and forearms corresponding to 
the peripheral distribution of th“ fifth and sixth 
cervical and first dorsal spinal nerve roots 
All three types of skin tests showed parallel 
variations as regards cutaneous activity ex 
cept on the back where scratch tests were 
hardl) noticeable although the others reacted 
and on the abdomen in the zone innervated 
b) the eighth to tenth dorsal segm-nts where 
the results of mtradermal tests were compa 
rable to those on the arms Seborrheic hair) 
and thick skin areas shoved less reactiv it) 
than dr) glabrous thin ones Reactiv it) 
decreases on the mid line of the bod) 

Another question to be considered is 
Should tests be made with single extracts or 
with groups 5 Group testmg m°ans that 
tests are made with mixtures of related aller 
gens thus obv lating the necessit) of making a 
large number of individual tests For ex 
ample a mixed extract of epithelial substances 
might contain extracts of horse dog and cat 
hair as well as of horse dog and cat dander 


■ TrrL Bl mste G I and Bevceb 
92 194 

Ste -eiss F A JAMA 127 912 194 
• Ballestebo L n and Mo* A 11 Rev 
26 1103 1942 
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The present tendency is to disapprove of 
group testing- This is because the mixing 
naturally results in lower concentrations of 
each of the component substances than there 
would be if the constituents were used sep- 
arately. Furthermore, as shown by Berger 
and Hansen, the group of extracts may elicit 
a positive reaction, while the components — 
used in separate tests — give negative results; 
and, con\ersely, it sometimes, though rarely, 
happens that some of the components elicit 
positive reactions sing!}* while there is no re- 
action to tests with the group as a whole. 
Hence, Berger and Hansen conclude that if 
only group testing is performed, important 
allergizations may sometimes escape attention. 

The allergic shin reactions manifest them- 
selves in three different forms: (1) an imme- 
diate-urticarial reaction, due principally to 
exudative vascular changes, (2) a delay ed- 
papular reaction, due to infiltration of the cutis 
and usually consisting of cellular vascular 
changes; (3) a delayed eczematous reaction, 
consisting of epithelial changes The last 
is seen only after patch testing. 

1. Scratch Test 

The cutaneous test was first employed in 
1873 by Blackley to determine the presence 
of hay fever. This technic, however, seems 
subsequently to have fallen into oblivion It 
not until 1907 that it was again heard of in 
the literature, for at was then that \on Pir- 
quet reported his technic of cutaneous testing 
n fth tuberculin. In 1911 , U after employed 
this method for testing for allergic conditions 
in general. 

Techxic. A number of scratches about 05 cm 
(3» inch) in length are made on the slight!) stretched 
skin of the forearm or of the back, after the surface has 
been cleansed with sterile water or physiologic salt 
solution. Alcohol or ether mav not be used, as these 
nuy possibly influence the reaction. The skin must 
be thoroughl) dry before scarification The scratches 
must be tears rather than cuts The) are best made 
with a small cataract knife or with a common sewing 
needie in a suitable holder (Fig 45) A circular scari- 
fier is recommended for use on children The instni 
ment should just barely penetrate the epidermis, blood 
should not be drawn Each of the scratches is covered 
with 1 drop of X/20 sodium h> droxide. Into this drop 
one then mixes as much of the protein as will cover the 
flat end of a toothpick (which is to be thrown awa>) 
This solution must not be permitted to dry ; if necessary, 


more of the sodium h) droxide is added. The materials 
necessary for scratch tesUng are provided in convenient 
outfits (Fig 44) by a number of commercial houses 
When liquid extracts are emplo) ed, they should be kept 
in small bottles with corks provided with platinum 
loops This loop is used to apply the extract directly 
to the skin The loop is then flamed If the cork is 
provided with a rod the apex of the drop is allowed to 
come in contact with the skin, the rod itself must not 
touch the skin The same instructions apply to the 
use of dropper applicators consisting of rubber-bulb 
stoppers and capillarv glass tubing For those doing 
tests relatively infrequent!) extracts are also packaged 
in single test sealed glass capillary tubes, the contents 
of which are expressed after the ends are broken off 
The control test consists of a scratch plus a drop of 
X, 20 sodium h) dioxide alone This test reveals the 
patient's reaction to the trauma and to the sodium 
hydroxide From ten to twenty scratches may be 
made at one sitting. The scarifications are to be made 
about 2 5 cm (1 inch) from one another The> should 
be carefully planned and arranged, m order to avoid 



Fig 43 Instrcments tor Scratch Testing 
Scantier, borer 

possible confusion in reading the results A 2 per cent 
alcoholic solution of eosin or a black e) ebrow pencil is 
used tor skm marking 

In order to avoid some of the disadv antages of the 
scratch method, particularly the difhcult) of achieving 
the proper depth of lacerating the skin, several alterna- 
tive technics hav e been utilized The pressure puncture 
method is performed much like the multiple pressure 
method in smallpox vaccination one to three punctures 
are made through a droplet of the Lgind all ergen, 
earning it directlv into the deeper layers on the skin 
This technic is particularlv suitable for children 
(Stoesser* since it is le«s painful and eliminates the 
necessit) ot the patient’s remaining still in order to keep 
the drops in place Lcvinton*” has adapted a small 
portable motor-dnv en dental drill, gentle application of 
which peels ana) the epidermal cells from a small area 
and, with proper application, to a constant depth 
rapidly and almost painlessly The allergen is then 
applied to this superficial abrasion. Vollmer, Hyslop, 
and Loroant 1 * 1 deviled a match like apparatus the head 
of which consists of fine pumice powder held m place 
bv a cement substance, impregnated w ith gly cennated 
extracts of various allergens, such as pollen, oms root, 
house dust, or egg white Two or three turning move- 
ments of the “crutch" with the head gently pressed 


» » Srorssz*. A V Jounu) Ian rrr M. JIS, 1914 
Ltnvtov. J J Ulersj 15- JOO. 1944 
■■Votuiii, H . HvsLor, H \V . ud In»iir, II \ J Pedui. 
21. 147. 1941 
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against the stretched skin accomplshes a painless 
abrasion of the stratum comeum bnngs the test sub 
stance into contact with the reactive cell lajers and is 
not alarm ng to ch Idren Results with tuberculin and 
Schick testing are less satisfactor> with this method 
All these reactions are interpreted similarlj to the usual 
scratch test It should also be noted that the percu 
taneous and electrophoretic tests (see below) while 
differing in that the ant gen is applied to the ntact 


all test sites including the control hemberg 
and Fnedlaender 692 recently suggested that this 
difficulty may be circumvented by means of 
a new synthetic histamine antagonist £ 
dimethy laminoethyl benzhydryl ether hydro 
chloride When patients were gi\en oO mg 
of benadryl hve hours three hours and one 



Fig 44 Diagnostic Outfit for S ratc i Tfstinc 
(Courtes) £ R Squil I) and Sons ) 


skin ach eve a s milar purpose m carrj ng the allergen 
through the stratum comeum and to the deeper layers 

A typical positive reaction presents an ur 
ticarial wheal with surrounding erythema 
(Fig 4a) it usually appears within ten to 
twenty minutes An area of swelling and ery 
thema less than 5 mm in diameter is to be 
interpreted as a negative reaction Ob\i 
ously the result of the control test indicating, 
the response to the trauma must always be 
taken into consideration (Table 18 p 166) 
It is apparent that the presence of dermo 
graphism will interfere greatly with the read 
mg of the reactions and indeed make it un 
possible since a pseudoreaction will appear at 


hour before testing there was either complete 
or partial inhibition of the dermographic 
w healing and the usual cutaneous reactions to 
allergens were demonstrated 
Specific lymphangitis is very rarely seen 
Occas onaily delay ed reactions to protein or 
pollen extracts appear these reactions are 
completely ignored by some authors while 
others consider them of some significance 
The question as to the extent to which such 
delayed reactions are to be considered specific 
is still unsettled It must be noted that these 
last remarks do not apply to tests with tu 

« Fc of bg s M ant F» rnHENDEB S J A1 ergy ill 296 
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berculin, trichophytm, and bacterial allergens, 
since these agents almost invariably elicit 
delayed reactions. 

In the case of patients known to be evtremelv 
hvpersensiti\ e (e.g., to horse serum or egg 
white) it is advisable to begin cautiously, using 


Brown), chocolate (E A. Socola), brazil nut 
(J Fries), and yellow jacket extract (G. W. 
Owen). They may occur when scratch tests 
are made with drugs, even if the tests are 
negati\e (Walzer 67 *). According to Vaughan, 
three deaths have been reported in the entire 





Treatment 

Barrel graduated to 0 01 cc . metal asbestos-" rapped 
plunger, and 27-gauge needle, J inch in length 


tenfold to hundredfold dilutions, and to em- 
ploy stronger concentrations onl\ when the 
weaker doses ha\e failed to elicit a reaction 
Severe constitutional reactions following cu- 
taneous testing ha\e, on \ery rare occasions, 
been observed (Rosh and Schiff, Kolmer, 
P. Vallery-Radot and Haguenau) More re- 
cently, generalized reactions have been ob- 
ser\ed from scratch tests with pollen (\. S. 


literature — two from testing with buckwheat, 
the other with egg 

2 I\TR \CLT-\N EOLS TeST 

The intracutaneous or uitracfermal lest 
with tuberculin was simultaneous!) reported, 
in 190$. by Mendel and b\ Mantoux In 
1912 () Schloss emploved thts method for 
allergic skin testing. 

Technic The patient is-eated«idewavsonachair, 
with one arm resting on the padded arm of the chair, 
it manv te^ts are to lie jieriormed, the patient lies prone 
on an examining table The c tin «ites are cleansed 
-uperbcialU with cotton moistened with 70 per cent 
alcohol or acetone \ 27 gauge rustless needle, 1 cm 
r 3 , inch' in length fixed on a tuberculin S) nnge," is 
inserted with the level up and almost parallel with the 
surface oi the =kin The l>ei el should lie visible through 
the epidermis The Tubes outfit made bv ttjeth 
ifio ilimav ai-obeu-ed and is a convenient, specific, 
and rather safe method, as determined bv O Belmont 
m the Vllergv Department of the «emor author In 

* Smcc the tuberculin usualh employed are provided 

with both metm and apothecary paduatwn- there is a possibility 
of cOofu«.on and of dangerous mistakes It is fce«t therefore to 
employ for this purpe^e only ‘jrinyev graduated roOOl ee (Fig. 
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either case a quant t> of 001 or 0 02 cc of extract 
suffice? fo produce a visit le \heal Quant it es of more 
than 0 02 cc of extract may cause nonspecific irr tation 
(pseudoreactions) \V hen on cl n cal grounds a 
strong reaction may he ex; ected the volar surface of 
the forearm should be used The sites for testing 
should be at least 2 5 cm (1 inch) apart lateral!} and 
5 cm (2 inches) apart long tudmally No more than 
ten tests should be made at one t me and these should 
be of different allerg c grouj s One should not for 
example test simultaneously \ ith all the pollen extracts 
whch may lead to a summaton of the r effects and 
possibly to a constitut onal react on If these tests 


between two kinds of reactions — the lmmedi 
ate urticarial and the delayed inflammatory 

A reaction is considered immediate when 
it appears within twenty minutes and presents 
an urticaria like wheal or irregular shape sur 
rounded by an erythematous halo (riG 48) 
In cases of extremely marked hypersensitive 
ness pseudopod like branches extend from the 
wheal (Fig 49) 

All data as to the size as well as the time of 
appearance and disappearance of the reaction 



r, G 47 Dugvostic Own'll eor Ixtracutaneous Jesting vitr the l\ibex Method 

(Courtesy Wyeth Inc) 


elicit only a m Id response ten add t onal tests may be 
made It is usually a good policy to make no more 
than twenty tests at one sitt ng 
Coca s solution phys olog c saline solution or other 
d luents are used for the control injections depending 
on vhch is employed for d lut ng the extracts For 
test ng children under 2 years of age it is advisable to 
use extracts of about one tenth the strength employed 
for adults 

When is a reaction to be interpreted as 
specifically posit.ee' Before attempting to 
answer this question 


we must differentiate 


serve merely as an approximate standard 
for as will be explained in greater detail be 
low the reaction is dependent upon a great 
variety of circumstances Comparison with 
the control sites is the only criterion There 
seems to be some question as to whether the 
wheal or the erythema is to be considered the 
more significant in evaluating the reaction 
In agreement with the majority of authors 
we consider the wheal to be of far greater un 
portance for the surrounding erythema is 
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produced by a reflex mechanism, since it does 
not occur in the skin of an area under spinal 
anesthesia (von Groer), or m a limb paralyzed 
by peripheral nervous disease (Ebbecke). 



Fig. 48 I\TR«XTAJrEOis Test Iwvcedmte Revction 
(to Rabbit Sercit) 


zone of vasoconstriction (Fig. 50). It us- 
ually appears in from t\\ elve to eighteen hours, 
reaches its maximum intensity in twenty- 
four hours, and may persist for two or three 
days. 

What is the relation between the two types 
of skin reaction — the immediate-urticarial and 
thedelaved-inflammatory or “ tuberculin-type”? 
What is their significance 5 In the literature 
the immediate reactions have been referred 
to as “anaphylactic” or “atopic,” while the 
delayed-inflammatoiy reactions have been 
called “allergic.” There are distinct clinical 
and histologic differences between the two 
forms of reaction; but the significance of these 
differences is not, as yet, well understood. 
There is some evidence suggesting that the 
two reactions may represent merely two phases 
of the immune process Thus, Dienes*® 
showed that when guinea pigs were given daily 
intracutaneous injections of foreign serum or of 
egg white for three or four days, the response 
consisted of a definite red inflammatory 
reaction appearing twenty-four hours after 



A delayed reaction is characterized by a the last injection. After some eight to ten 
rather intensive erythematous infiltration (pap- days of this treatment, however, the responses 
ule) and by a large or small inflammatory changed to the immediate-urticarial type, 
halo that is sometimes surrounded by a white **» Dicvk.l j ibnmi n ns ms » wiw 
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and were accompanied by the development of 
circulating antibodies in the animal Simon 
and Rackemann 6 * 4 Jones and Mote 683 and 
Te7ner 6M made similar observations on hu 
man beings who had been sensiti7ed with 
guinea pig serum The immediate type of 
reaction is associated with antibodies that 
can passively transfer the hypersensitiveness 
to a normal recipient While these authors 
(with the exception of Ie7ner) believe that 
the two forms of reaction represent nothing 
more than two different phases of the responses 
of normal animals and man to repeated in 
tracutaneous injections Sul/berger 687 is of the 
opinion that these different reaction types are 



Tic sO Intracutasfols Test Delayed Reaction 
(to Tuberculin 1 100000) 

Lower marking ind cates control site 

separate ancf distinct and apparently due to 
entirely different forms of skin sensitivity 
He also stresses the differences in their his 
tology the characteristic lesion of the 1 m 
mediate urticarial reaction is an extravasation 
of fluid and of some cells through the walls 
of the damaged vessels the delayed tuber 
culm type for the first ten days shows a 
uniform response consisting of a focal pen 
vascular cellular infiltrate composed chiefly 

tw Simon l A and R kemann r M J Alle gy S 439 1931 
«» Jones T D an 1 Mote J R N*w England J Med 21# 

«« Teener 9 0 Kin \\ Inch 14 530 93 Jahrb f K nrfe h 
I4i 86 193a 

a SLL7BFRGFR M B J Alle gy 583 1,36 


of small lymphocytes the blood vessels are 
dilated and contain polymorphonuclear leuco 
cytes (Pascher Sulzberger and Saten stein 888 ) 
In some specimens taken after 48 hours a 
proliferation of fibroblasts and histiocytes 
are noted However two to five weeks after 
the injection of old tuberculin Koch or tu 
berculin P P D tubercles and tuberculoid 
structures with an increasing number of epi 
thelioid cells are observed 
According to Tezner 686 the delayed reaction 
is a sign of experimental parenteral sensiti 
zation while the immediate reaction is en 
countered only in natural sensitizations This 
view is not tenable — if for no other reason than 
that there is no fundamental difference be 
tween natural and experimental allergization 
Vaughan 689 holds that delayed reactions ap 
pear when the body has been chronically 
exposed to the allergen — especially therefore 
in bacterial allergies On the other hand 
Stevens and Jordam 690 showed that the type 
of response depended largely on whether in 
jections were made with either living or whole 
killed organisms or with extracted materials 
(such as bacterial nucleo protein) in the for 
mer case there were immediate urticarial 
in the latter delayed reactions However 
Lewis and Hopper 691 and Marcussen 692 found 
that tnchophytm not infrequently produced 
an immediate urticarial reaction in patients 
with trichophytosis provided the site is 
inspected at the end of ten or twenty minutes 
and in some instances circulating antibodies 
were demonstrable by positive passive transfer 
tests McEwen and Swift 691 demonstrated 
that animals treated intravenously with bac 
tenal substances reach a high serum antibody 
titer while the extent of the cutaneous hy 
persensitiveness remains moderate and of 
the immediate urticarial type In animals 
treated mtracutaneously however scarcely 
any circulating antibodies were observed to 
develop w hile cutaneous tests elicited strongly 
positive reactions of the delayed tuberculin 
type Furthermore these authors as well 

Pascher I Sclzbercef M B and Satenste n D I J 
Immunol 44 19s 1943 

" \ AUG IAN W T J Lab S. Cl n Med 14 433 1929 
•Stevens F A and Jordan! L J Immunol 31 51 1936 
Lfwis G M and Hopper M E An Introduct on to Med cal 
Mycology 2d cd Ch c&go If Bk Pub 1943 
VIarCUSSFN P V A cb Detmat L Syph 36 494 937 
• McE EN C and Shift II P J Exper Med 62 573 193 
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as Stevens and Jortlam, found that when 
formed elements were used for preparation, 
more circulating antibodies (precipitins) de- 
veloped and the cutaneous reactions were of 
the immediate type, while protein fractions, 
on the other hand, elicited delated reactions 
All this seems to be somewhat confused 
Our own opinion is that the immediate and 
delated reactions are differentiated bt the 
fact that the former occurs when circulating 
antibodies hate been formed tn the organism, 
as evidenced by a positive passite transfer 
with blood serum (Prausnitz-Kuestner test) 
The delayed reaction, on the other hand, is an 
expression of an immune process in the course 
of which cellular antibodies are formed, as 
shown by passite transfer with blister fluid 
( Urbach- Koenigstein test) This concept ex- 

plains why under certain circumstances the 
immediate or the delated or both reactions 
will be encountered Hence, it is essential 
that readings of the tests should be made after 
twenty minutes and then again after twenty - 
four and forty-eight hours 
The strength or intensity of a reaction de- 
pends upon various factors: (1) the concentra- 
tion of the allergen (Fig. 511, (2) the site nt 
injection— the tendency to wheal formation is 
strongest on the flexor and extensor surfaces 
of the arms and then, in order, on the bach, 1 1) 
the patient’s reaction capacity, (4) the quan 
tity of circulating and cellular antibodies 
A reaction can be recorded in xanous waxs 
namely: by measuring the diameter of the 
wheal; by tracing the reaction and neighing 
the paper representing it, or by Abramson 
and Gorin’s 891 contour gauge, which measures 
and records the rate of increase of both the 
height and the breadth of w heals. 

Intracutaneous tests should be read after 
twenty minutes The greatest care must be 
exercised in interpreting reactions One 
should consider a reaction positixe only when 
the w heal and erythema are larger than they 
are in the control. In other words, whatexer 
wheal and erythema are seen at the control 
sites must be subtracted, so to speak, from the 
reaction at the test sites. \\ ith due regard to 
this consideration, a positive reaction may be 
said to consist of a wheal, with or without 


*** \«*UIV.S. H a, »„<J Gnats, Xt II J xl'trsv It 1« IVH 


pseudopoJia and itching, usually surrounded 
by a zone of erythema 

The positive reactions are conventionally 
recorded as one to four plus, according to 
their size, w healing, and pseudopodia. The 
grading depends on whether the reaction is 
immediate or delayed, as shown in Table IS 
\ failure to react, or a reaction of the same 



He 5! r\TR VCC T \V£Ol s TFsTIXG WITH fNCRFXSl'.G 
CoXCFXTRVnONS 

L = control negative \I = old tuberculin. 1‘- 
1.000000. negative \ = old tuberculin, I 100000, 
positive I\ = old tuberculin, I 10,000, $ trough po=i 
tive 

size as in the control, is called negative and 
recorded with a zero (0), reactions only shghtly 
stronger than those in the control sites, by 
• plus-mums” (±). 

The \alue of intracutaneous tests depends 
upon the correctness of the techntc, Che use of 
proper extracts, the reaction capacity of the 
patient, and, above all, the critical ex'aluation 
of the reaction 
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To prevent nonspecific reactions in the 
course of intracutaneous testing it is adv isable 
to inject no more than 001 to 0 02 cc of the 
extract For, although Coca and others have 
stressed the point it is not y et generally appre 
ciated that, in the intracutaneous technic the 
quantity of the injected fluid is to a certain 
extent, of greater importance than the con 
cent ration of the allergen Furthermore, and 
not infrequent!} , the degree of specific hy 
persensitiveness is incredibly high We would 
call attention to the case of a woman hyper 
sensitive to tuberculin (Fig 229, p 461) who 
responded with a definite skin reaction to a 
dilution as high as 1 1,000,000 000 Schmidt 
reported a case in which the patient reacted 
distinctly to a 1 10,000,000,009 solution of a 


lem in the following manner Each protein 
group has its own similarly numbered syringes 
and needles these are placed in perforated 
glass containers in such a manner that they 
are sterilized by live steam, which is allowed 
to enter but not to leave (condensation takes 
place in a special device at the top of each con 
tamer) 

As regards the stability of intracutaneos 
test extracts they do not retain their full 
strength for more than a few months Ex 
tracts of fruits are particularly labile, according 
to Tuft and Blumstein 693 The demonstrable 
allergenic potency of the juice of fresh or fast 
frozen fruit was largely lost in the first 24 
hours, presumably due to the action of an 
enzyme and completel} within 3 to 4 days, 


Table 18 — Reading of Skin Tests 


Scratch and Immediate Intracutaneols Tests (V\ ith Proteins, Pollens Dust) 

0 — reaction of same size as in control 
+ = reaction twice as large as in control 
++ — wheal 15-25 mm in diameter 

+++ = large wheal (exceeding 25 mm in diameter) without definite pseudopodia 
++++ = large reaction with definite pseudopodia 
Delayed Intracutaneous Tests (With Tuberculin Vaccines Bacterial Products) 

0 — reaction of same size as in control 
=fc = slight erythema approximately 5 mm in diameter 
+ = infiltration and erythema 5-10 mm in diameter 
— infiltration and erythema 10-15 mm in diameter 
+- f~f — infiltration and er> thema 15-20 mm in diameter 
4-4-4-H infiltration and erythema exceeding 20 mm in diameter 


feather extract When such a highly hy- 
persensitive individual is to be tested, ex 
traordmary care must be taken Thus, if the 
patient is known to be extremely hypersen 
sitive to egg albumin for example, and if an 
intracutaneous test (e g , with milk) is made 
with a syringe that has previously been used 
for testing with egg, the subsequent positive 
reaction may well be due to residual traces of 
egg, and not to milk 

In dealing with such highly hypersensitive 
cases, it is advisable to use a separate syringe 
for each of the different proteins It has even 
been recommended that each syringe be 
cleansed and boiled in a separate container 
Urbach 69 * has attempted to solve this prob 


was materially reduced by Seitz filtration, 
and vi as altered or destroyed by heat during 
canning and stewing processes Alkahntza 
tion prolonged the activity for a limited time, 
and lyophilization of the fresh juice for at 
least 6 months although deterioration was 
rapid after the lyophile w as redissolved Tests 
with concentrated stock extracts were nega 
tive These observations probably account 
for the inadequacy of tests for fruits and pos- 
sibly other foods 

Moreover, particularly in connection with 
food sensitivity , skin test reactions often can- 
not be elicited because the allergen is not the 
ingested protein per se, but a decomposition 

•**Tcn L and BlihSTEIN Cl} Allergy IJ S74 1942 la 
346 1944 
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product formed from it in the course of diges- 
tion — a secondary allergen. This is clearly 
shown by the observations of Blamoutier 1056 
in the case of a patient who invariably de- 
\ eloped generalized urticaria with angio- 
neurotic edema each time he ate Iamb or 
mutton but who failed to react to tests with 
these foods. How ever, when samples of the 
meat were incubated with both gastric and 
duodenal juices (but not with either one alone), 
positive skin reactions were obtained, and the 
Prausnitz-Kuestner passive transfer test was 
also positive. This approach not only con- 
firms the existence of secondary allergens, but 
indicates a method whereby, m appropriate 
cases, such allergens can be obtained for test 
purposes. 

Furthermore, it is very often imperative to 
test the patient with substances taken from 
his own environment: a purchased dust ex- 
tract, for example, need not necessarih con- 
tain the guilty ingredient of the patient’s 
own house dust, nor will a commercial feather 
extract contain the decomposition products 
of parasites, which may actually be the offender 
in a given case. Quite often, therefore, it is 
necessary to have “autogenous” extracts 
individually prepared from materials provided 
by the patient. 

With reference to the reaction capacity, 
the following points are to be observ ed When 
a patient’s skin reacts to all extracts and con- 
trols (Fig. 52), the test must be considered 
worthless, for the patient’s cutis is nonspe- 
cifically sensitive. Before this conclusion is 
drawn, however, it must be determined 
whether these reactions are due to the diluent 
or to the physical irritation caused by the 
needle; a blank needle prick will serve as 
control. But when the patient responds with 
reactions to a limited number of allergens 
(Fig. 53), the tests may be a diagnostic aid, 
provided the other conditions (see above) 
appear to be fulfilled. It must be stressed, 
however, that the intensity of the reaction on 
intra cutaneous testing is by no means parallel 
to the severity of the symptoms 

As to the critical evaluation of reactions, 
it must be emphatically pointed out that 
positive skin tests may reveal past, present, 
or future (potential) sensitiveness, or, more 
explicitly, a positive skin reaction alone gives 


nothing more than evidence of exposure and 
of sensitization that is sometimes only latent. 
The skin reaction should alw ays be correlated 
with the clinical history and with tests by 
appropriate methods, such as avoidance and 
exposure 

Concerning the incidence of positive re- 
actions. it is necessary to consider this sep- 
arately in respect to clinically allergic and 
nonallergic individuals In the latter group, 
special attention has been paid to the effect 
of occupational and environmental allergens 

Baagoe 697 examined 121 cases of asthma 
and found that 75 per cent gave positive skin 





Fig 52 Positive bcTRvcrivNEOis Tests withoct 
Diagnostic Significance 
If ail or most of Ain sites respond to various aller- 
gens reactions must be considered nonspecific and are of 
no aid in establishing dialogic diagnosis In this sub- 
ject, even saline control (site 61 produced small vrheal 

reactions In only 33 of 8S cases, however, 
was he able to demonstrate clinical hyper- 
sensitiv eness to those substances to which the 
patient reacted, and in onlv 18 cases did elim- 
ination of these allergens lead to a cure or to 
considerable improvement of the asthmatic 
condition Withers® 9 * found that of 91 pa- 
tients with clinical hypersensitiveness, only 
one-half had accompanying positive cutaneous 
reactions On the other hand, of 65 patients 
showing no clinical reactions, 31 had positive 
cutaneous reactions — again nearly one-half. 
RinkeF 97 states that in large groups of patients 
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at least 20 per cent of the foods actually the 
cause of allergic symptoms will cause skin 
reactions while positive tests are associated 
with clinical reactions after th“ ingestion of 
the food about 40 per cent of the time The 
fact that some foods which give comparatively 
weak reactions are often more important clin 
ically than those which produce strong re 
actions was again pointed out by Stoesser* 9 
with pertinent examples 
The frequency with which positive reactions 
are elicited with particular extracts vanes 
widely in different allergic dis^as^s with the 
nature of the allergens and in the hands of 


and hence their greatest value m hav fever 
followed by allergic rhinopathy and exogenous 
allergic asthma Thev are of limited value in 
infantile dermatitis neurodermatitis and mi 
graine and of little or no value in fo id allergy 
urticaria angioneurotic edema and gastro 
intestinal allergy 

Healthy individuals — le persons who give 
no evidence of being allergic — rarely react to 
scratch tests but frequently respond with 
positive reactions to intracutaneous testing 
Rackemann and Simon*" noted positive re- 
actions m j 0 p°r cent and Grow and Herman 53 
in oo per cent of loO normal persons Ber 



Three pos tlve and three negative reactions 


various investigators Inhalants are the least 
likely to give rise to misleading reactions and 
this is probably particularly true of pollens 
Although positive reactions from dust animal 
emanations feathers and cottonseed are 
usually of value thos° to flaxseed tobacco 
and pyrethrum are not always indicative of 
the true state of sensitization of the patient 
And as already indicated tests with foods 
other than milk egg cereals fish and choco 
late are apt to be erroneous (As a conse 
quence positive skin reactions to foods should 
never constitute the basis for permanent 
removal from the diet ) As a broad generali 
zation skin tests have their greatest accuracy 


ger ' 99 jested 20# healthy persons mtracuta 
neously with forty to fifty different allergens 
and found that o6 per cent of these individuals 
responded with some reaction 36 per cent 
gave moderately strong positive responses 
to from one to three allergens and 10 per cent 
similarly to four or more allergens and very 
strong positive reactions were shown by 7 per 
cent to one allergen and by 3 per cent to several 
allergens 

Salen and Juhhn Dannfelt 5 ’ examined 432 
persons who gave no clinical signs of allergy 
and who belonged to different occupational 
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groups, and found that intracutaneous tests 
elicited individual posith e reactions correlated 
closely with the respective occupations Thus, 
bakers reacted to wheat in 38 per cent of the 
cases, but not to horse dander, ca\alrvmen to 
horse dander (23 percent) but not to wheat, 
and so on. The authors interpreted these 
results as suggesting the presence of latent 
allergy, since positive cutaneous reactions w ere 
elicited only by allergens to « hich the individ- 
uals were regularly exposed. Colmes, Guild, 
and Rackemann 700 studied a group of bakers 
and found that about 40 per cent showed cuta- 
neous sensitiveness, although only one individ- 
ual had clinical symptoms. Similarly, a higher 
incidence of reactions to feathers is found m 
babies sleeping on feathers than among 
babies not so exposed (Hill, Peck, and Salo- 
mon); and a higher incidence of tobacco re- 
actions is present in smokers than in non- 
smokers (Harkavy, Sulzberger) 

As Sulzberger 4 correct!}' points out, these 
statistics seem to answer the important ques- 
tion as to the meaning of these frequently 
occurring positive reactions without demon- 
strable clinical symptoms. The answer is 
that while these reactions are often an ex- 
pression of a specifically acquired hypersen~ 
sitiveness, this is quite frequently of such low- 
degree that it does not give rise to clinical 
symptoms. 

It is apparent from the foregoing that in 
evaluating the results of skin tests performed 
in an effort to determine the etiologv of a 
patient’s disease, it is essential to cultivate a 
critical attitude Alvarez 7 * 1 states, “It is 
unfortunate that so many patients [and, we 
might add, phvsicians] get the idea that the 
skin tests are like gospel truth.” Black 1596 re- 
emphasizes the fact that skin tests, no matter 
what method is used, are quite fallible Talse 
positives may be obtained and false negatives 
are frequent. The worker w ho depends wholly 
upon skin reactions to determine the cause of 
the patient’s allergy will frequently have 
nothing to lean upon. In such circumstances, 
intelligent application of the other diag- 
nostic measures discussed in this chapter will 
often elicit the cause of the allergic symptoms 

** Cotxis, A , Cnu, B T, »nd Rackek cev, F it J VUer-y 
it 3 ft. 1933. 

W. C Scrvw5nes«. Indisesiran and Pam Ntw 
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CAUSES OF ‘‘FALSE POSITIVE” REACTIONS 

Not infrequently the skin reacts to sub- 
stances to which the patient is clinically insen- 
sitive. These “false positive” reactions may 
be due to: 

(1) Nonspecific hyperreactivity of the capil- 
lary system, recognizable by the presence of 
dermographism This source of error can be 
eliminated only by means of the required con- 
trol w ith physiologic saline solution 

(2) Nonspecific irritating qualities of the 
extract, including excessive concentration of 
the extract The solution must not only be 
sterile, of course, but must also be of neutral 
reaction and isotonic, since free OH or H ions 
as well as hyper- and hypotonic solutions are 
capable, in themselves, of eliciting strong non- 
specific reactions The temperature of the in- 
jected fluid must be moderate, to obviate the 
danger of thermal irritation 

(3) Trauma of the injection. There is a 
type of pseudoreaction resulting from the ultra- 
dermal injection itself and giving rise imme- 
diately to a large wheal with pseudopodia. 
This occurs w hen a rather large quantity is in- 
jected too superficially and forcibly. This 
type of reaction can be identified by the follow - 
mg features: marked burning or pain, in excess 
of the discomfort felt m connection with the 
other injections, and persisting for a few or 
ev en for many hours It is characteristic that 
the injected fluid spreads out quickly between 
the layers of the skin \\ hen such a cause of 
positivity is suspected, the test must be re- 
peated in another site. 

(4) Sensitivity to the preservative (e g , 
phenol, merthiolate, glycerin, or quinine) con- 
tained in the extract. 

(5) Contamination of the syringe by sub- 
stances remaining from previous testing or 
treatment. Many allergens form stable films 
on glass and metal equipment that are not re- 
moxed bv nnsing nor destroyed by the ordi- 
nary methods of sterilization (Small and 
associates 701 ). 

(6) Previous oral administration of iodine, 
especially in tests w ith tuberculin and luetin 

(T) Metaliergic influences (see p. 28) Thus, 
dunng the hay fever season, the skin of a hay 
fe\er patient is likely to be hypersensitive to 

i e Smu,H.S.Ili*F',R C , Miimi. H, »nd Press, C J 

Xtfersy IJ SSO, VHI. 
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substances that are at other times without 
effect, tests should, therefore, always be under 
taken during attack free periods The group 
of metallergic influences also includes the effect 
of chronic infections, such as tuberculosis 
For example, individuals suffering from super- 
ficial fungous infections will usually react nega 
tively to tnchophytin, but will exhibit cuta 
neous reactivity when also suffering from 
tuberculous infections that lead to positive 
tuberculin reactions (Pej rer 7M ) 

(8) A close immunologic relationship (so 
called common allergenic grouping), between 
two or more allergens 

(9) Loss of specificity on the part of the 
organism (as for example, m asthma of long 
standing) 

(JO) Ps> chic factors In aider to eliminate 
such influences as far as possible, it is best not 
to let the patient know the nature of the ma- 
terial to be injected The patient’s awareness 
of the identity of the test allergen may possiblj 
tend to influence the reaction in either direction 
(see p 76) 

In order to determine whether a positive re 
action is specific or nonspecific, it is best to use 
the passive transfer test, by the Pransmts 
Kuestner or the Urbach Koemgstein method 

CAUSES OP “FALSE NEGATIVE” REACTIONS 

The absence of reaction to mtracutaneous 
testing does not necessarily mean that there is 
no underlying allergy Such ‘false negatives” 
may be due to 

(1) Absence of the allergen in the series used 
for testing 

(2) Use of solutions that are too old or too 
weak 

(3) The difficulty of obtaining effective ex 
tracts of some foods especially fruits and vege 
tables, due to rapid deterioration from the 
fresh state and loss of the allergenic principle 
on standing or processing 

(4) The fact that the allergy is caused not by 
simple exogenous substances per se, but by 
metabolic products and denvatives formed 
from them within the organism, and then act- 
ing as allergens (secondary allergens) 

(5) Hypersensitiveness to substances formed 
withm the organism (endogenous allergens) 

JMPSYRE* R Wien kirn Wchnsehr 38 147 19U 


(6) The fact that sometimes certain frac- 
tions of the given allergen elicit positive reac- 
tions Thus, Frugoni and Ancona have re 
ported that in some cases of asthma due to 
grams positive skin reactions were observed 
only in tests w ith gliadin or glutem, and not in 
response to wheat extract Hopkins and Kes 
ten found that some cases failed to react to 
whole egg, but responded with positive skin 
reactions to tests with various components of 
egg injected separately (ovomucin, egg al 
bumin, and globulin) 

(7) Absence or diminution of the sensitivity 
of the skm, owing to 

a) Exhaustion of the antibody supply 

after an allergic attack 

b) The fact that in infants the skm may 

possibiy be mcapabk of producing 
antibodies, 

c) Allergization of an isolated organ 

(e g failure of the skin to react in a 
gastro intestinal allergy) 

d) Tever, hyperemia caused by ultra 

violet irradiation sunlight, or 
rubefacients, marked artificial or 
natural pigmentation, atrophy or 
poor circulation of the skin, dehy- 
dration in states of poor tissue 
turgor, mild edema or pre edema, 

e) Effects of injection of epinephrine, 

but only within the first hour 
(Tuft and Brodsky, Swineford), or 
of other adrenergic drugs, 

/) Inanition cachexia, or old age, 

g) Effects of long sojourn at the sea- 

shore (Curschmann) 

h) Concurrent infectious diseases (mea 

sles scarlet fever, syphilis) or 
secondary infection, resulting in 
metallergic anergy (see p 30) 

(8) Strict localization of the cutaneous hy- 
persensitiveness, so that testing in other skin 
Sites yields negative results 

(9) An early stage of development of the 
hypersensitiveness 

(10) Existence of a so called negative phase 
at the time of testing These fluctuations are 
probably the result of a temporary exhaustion 
of the available tissue antibodies (see dis 
tussion of skeptophylaxis, p 212) 

(11) Deailergization already achieved 
Finally, mention should be made of the so- 
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called paradox reaction. This term applies to 
the occasional obsen. ation that a greater re- 
action is caused by a higher dilution of aller- 
gen. This can be obser\ ed particularly in the 
responses to tuberculin and trichophj tin tests. 
Xo satisfactory explanation of this strange 
phenomenon has as yet been ad\anced. 

3. Indirect Method op Testing (Passive 
Transfer Test) 

The indirect method of testing, b> the Praus- 
nitz-Kuestner technic, was first introduced into 
the routine of diagnosis by M. \\ alzer in 1927 
This method is indicated under the following 
circumstances: 

(1) When the patient’s shin presents an ab- 
normal condition, as (a) acute and chronic 
dermatitis in children or adults, w ith or without 
secondary infection, (6) ichthyosis, (c) urti- 
caria; ( d ) marked dermographism, (e) a con- 
tagious skin infection (e g , impetigo); {/) uni- 
versal eruptions; (g) hyperirritability. 

(2) In cases of extreme hypersensitiveness in 
which constitutional reactions resulting from 
direct testing are feared. 

(3) When infants or children are too small 
or too ill to be subjected to an extensive senes 
of skin tests. 

(4) When either the patient or his family 
strongly objects to direct testing. 

(5) IlTien the physician wants to check on 
the accuracy of an unusual number of positive 
skin reactions in the course of direct testing. 

The clinical usefulness and limitations of the 
passive transfer method of skin testing have 
recently been evaluated by U ittich.™ 

Technic, A quantity of 5 or 10 cc of blood is ob- 
tained from the hypersensitive patient provided he is 
serologically negativ e with respect to syphilis and tree 
from malaria. This is defibnnated in a sterile centri- 
fuge tube with a stenJe gla*> rod .After centrifuga- 
tion, the serum is taken up with a tuberculin s\ nnge 
provided with a J|-iach, 27-gauge needle, and 0 05 to 
0 10 cc. is injected uitracutaneouslv in rows of five or 
six sites in both upper arms of a recipient Other skin 
areas are less suitable, according to Alexander and al=o 
to WaJzer The sites should be at least 1 inch apart 
laterally and 2 inches apart longitudinally The 
injected sites should be marked with ink or ui some other 
way, and the allergen extracts injected mtracutane- 
ously in the same sil es after two to five days Passiv elv 
sensitized sites remain sensitive for several weeks, 
although the sensitization seems to be somewhat less 

*’*UrmcH. T. W_ JosnuUnat 15: 219, 1WJ 


after four weeks than it is at first. If the tests are 
made before the subsidence of the reaction to the serum 
injection, the results are sometimes not quite so reliable 
as they are a little later In testing the injected sites, 
it ts important to inject the same extract in an unpre- 
pared skin site for comparison The recipient is first 
tested to eliminate the possibility that he »s sensitive to 
the allergens used 

\dequate precautions to av oid possible transmission 
of an infection from one individual to another must be 
observed Usually , if a parent, husband, or wife acts 
as the recipient, it is not necessary to filter the serum, 
in other cases, it is advisable to filter the serum through 
a sterile Berkefeldor Seitz filter 

The reaction is to be read after thirty to 
forty-five minutes. It must be borne m mind 
that not all recipients accept passive transfer. 
Elderty and weak individuals are not suitable. 
Pigmented skin areas are never to be used as 
test sites As far as possible, allergic individ- 
uals are not to be used as recipients. Recent 
investigations by Walzer and his collaborators 
have shown that human antibodies can be 
passively transferred to the skin of monkeys 

In certain cases of hypersensitiveness with 
skin manifestations (including infections in 
which passive transfer with blood serum fails), 
diagnostic information can sometimes be 
gained by passively sensitizing a skin site in a 
normal recipient by the LTbach-Roenigstem 
method. In this way, it is possible to de- 
termine the presence or absence of cellular — 
rather than humoral— antibodies of the skin. 
A full discussion of the significance and technic 
of this method will be found on page 150. 

4. Percutaneous Tests 

In order to obviate some of the difficulties 
associated with the scratch and intracuta- 
neous technics, especially in the case of chil- 
dren, Moro devised the inunction method. 
This method, however, is suitable only- for 
tuberculin It consists in gently rubbing a 50 
per cent tuberculin suspension into the intact 
skin over the sternum, previously cleansed yyith 
ether, for fiye minutes. The rubbing can be 
done either with a finger protected by a rubber 
cot, or with the rounded end of a smooth test 
tube. A control site is similarly treated yy ith 
only the \ehicle. A positive reaction is mani- 
fested by red papules with a follicular distribu- 
tion (Fig. 54). 

For mam* years, the application of this 
method yvas confined to tuberculin, because 
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most other substances could not be earned 
through the intact skin Recently however 
Sulzberger and his associates 70 have evolved 
new vehicles that have capacity to penetrate 
normal skin With the use of these solvents 
to which they giv e the generic name penetra 
sol, the usual protein allergens were enabled 
to produce a w healing reaction in specifically 
hypersensitive subjects after thirty seconds of 
gentle rubbing The most effective vehicle 
for transepidermal penetration of powdered 



Fig S4 Positive Im. action Test (Mono) 
React on to old tubercul n on chest of child 
n th tul erculosis 


allergens was found to consist of an ilky I ben 
zene sodium sulfonate mixture antipyrine 
water and propylene glycol (Herrmann Sulz 
berger and Baer 105 ) and is now commercially 
available under the name Intraderm The 
responses corresponded closely to those elicited 
by the ordinary scratch test method however, 
in comparison with the results of intracuta 

•» Hermann F Silebfrcer M B and Baer R L Sc ence 
96 4)1 1942 
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neous tests false negatives were occasionally 
obtained (Herrmann 7 6 ) Although false pos 
it ives occurred in patients with dermographism 
the wheals under these circumstances were 
atypical It is to be hoped that this simple 
painless technic will in time be so thoroughly 
worked out as to replace the other methods 
The inunction of allergens is also under mvesti 
gation as \ treatment method by Loveless 
Sulzberger and others 

Another approach for eliminating the elc 
ment of trauma in skin testing is the method 
developed by Abramson 707 of electrophoretic 
introduction of the allergens into the skin 
He as well as Dutton 7 8 holds that by means 
of this technic fewer but more specific reac 
tions are achieved than by the scratch method 
Hie test is administered by means of an elec 
trode positively charged with 0 a milhamperes 
applied for from two to three minutes Some 
ten tests can be undertaken simultaneously 
I urther investigation will be necessary how 
ev cr before this method can be recommended 
for general use 

a Patch Test 

The functional skin test was introduced by 
J Jadassohn in 1894 This important test 
method was subsequently popularized through 
the extensiv e clinical use by 15 Bloch in Europe 
and by Sulzberger in the United States 

The jiatch test when properly performed 
and in connection with a carefully taken his 
tory is of great value in establishin 0 the etio 
logic diagnosis of allergic contact dermatitis 
It has also been employed for other purposes 
(see below) 

Technic The test may I e applied in various nays 
depending upon the nature of the substance involved 
\\ hen a dry ponder is to I e tested it should he appl ed 
to a small area of normal skin and covered with a square 
of waxed paper or cellophane about 0 5 cm ('4 inch) n 
d ameter set in the center of a some vhat larger p ece 
of adhesive plaster of appropriate shaj e (Fig 5a) 
Aqueous or alcoholic solutions may Ve appl ed to the 
skin in p eces of 1 nen or I lott ng paj er (0 5 cm in 
d ameter) held in contact « ith the sk n in the same nay 
Fabrics are employ ed in the form of one inch squares 
after first being moistened Isail polishes 1 pstick 
rouge and sim lar cosmet cs may be pa nted directly 


«* Herrmann F Ann Alle gy 3 431 1945 
• ARRAMSON II A New V ork State J Med 39 1611 1939 
•» DUTTON L 0 J Allergy 11 130 1940 



Diagnosis of Allergic Diseases 


173 


oa the skin In anv case, a square ol «axed paper or 
cellophane is necesoin to separate the reaction it 
am , from the non specific irritation which the adhesive 
often produces at the edges Llastopatch*’ (Duke 
Laboratories) is verv convenient The patch contain- 
ing the test substance is usuallv removed at the end of 
tw entj -four hours Fabrics however mav be left 
in place for two to fiv e dav s and cosmetics tor 4S hours 
Plant leaves and oleore«ms should be applied tor no 
more than one hour, since tbev are likelv to evoke 
undid} strong reactions In everv ca«e, however the 
patient should be instructed to take awav the patch at 
once if distinct itching or burning is telt and to remov e 
the test substance thoroughlv with water alcohol, or 
ether, depending on the solubilitv ol the substance 
For patients who are sensitive to adhesive plaster, 
Grolnick™ has suggested using disks of plain, non- 
moisture proof cellophane (moisture-proot cellophane 
ometimes causes contact reactions! ot 600 we lght, 1 


patientand tbephv sician Moreover, this method maj 
be used to study the influence of controlled alkaluut} 
and acidity on the reactions, bv the addition ot solu- 
tions* ol suitable pH through the small opening at the 
top The technic is as follows 

\ microscope slide is cut with a glass cutter into 
three equal parts, each I inch (2 5 cm ) square and the 
edges are well smoothed bv means of an emerv wheel or 
a suitable ble \ strip of adhesn e plaster is applied to 
each of three sides of the glass square, m order to secure 
it to the skin and at the same time leav e a portion of 
the glass uncovered for the purpose of observation 
The substance to be used in the test is placed directly 
on the skin and covered with the clear portion of the 
glass square. The ends and free edges ol the strips of 
adhesive tape are then fastened tightlv to the skin 
(Ftc 56) 

There are substances that mav act as allergens when 
thev come in contact with skin, but are pnmarv im 



Fic 55 Fig 56 

Fig 55 Technic of Patch Test 


<i = patch test in place b = square of cloth moistened with allergen and read} to be covered c = fenestrated 
patch test dark-appearing allergen (lipstick) in center 

Fig 56 \\ endow Patch Test 

Particularly useful for studv of influence of controlled alkahnitj and aaditv on reaction 


inch (2 5 cm ) in diameter, and special nonuntating 
collodion (Johnson and Johnson) A test tube without 
hp is barely dipped into the collodion and a ring is 
transferred by means of slight rotation to the surface of 
the skin, thereupon, with the test substance alread) in 
place, the cellophane disk is fitted over the ring and 
held bv gentle pressure with a gauze sponge until the 
collodion has dried The collodion is easilv dissolved 
by acetone after twentj-four hours Another advan- 
tage of this method is that the reaction can be constants 
observed through the transparent cellophane Down 
mg’ 14 advocates the use of Scotch cellulose tape bound 
with narrow stops of adhesive at the edges to hold the 
test substance in place 

The so-called window patch test of Guild -11 al^o 
provides constant visibilitv of the test site for both the 


™ Gi olsice, it ibid 7. ill, 193* 
m Downing, J C . J Michigan M Soc «. 1*5, mi 
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tants when enclosed for the purpose of skin testing, 
e g , lacquers, rubber cements, tincture of iodine, etc 
For this reason, these materials as well as extracts of 
plants, essential oils, and substances containing volatile 
solvents are applied either bv wetting the stoppers of 
the vials containing them and Ughtl) touching these to 
the skin, or more accurate!) b) the method of Wed- 


• For example, Tulipan and Glass" 1 ’ give Ibe follovin? formula 
forartiacial pcnpirxlioa 

Sodium chloride J 

Sodium sulfa Xr 1 

I'm l 

Lactic acid 2 

Oleio 2 

Stearin 2 

Distilled water qs ad ICO) 

To mate acid, add a drop or two of acetic acid To make alkaline, 
adi a drop or two of ammooxa 

"isTciirur, L-, and GiAsS, F k . Inda*t Med II: tit, 1941 
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roff 3 Th s procedure cons sts of dissolving the test 
chemical or med cament in various concentrat ons in 
90 i er cent alcohol and apply ng 1 drop of each con 
centration to the skin The alcohol evaporates and 
the substance rema ns on the skm a drop of alcohol is 
used as a control No cover ng should be appl ed 
The reaction a] pears ith n a per od of from a fe v 
hours to t entj four Naturally this method can be 
used only for alcohol soluble substances Volat le sub 
stances may be tested by hav ng the pat ent apply his 
forearm to the open mouth of the 1 ott e containing the 
solut on Miller has dev sed a fume test the 
volat le substance is poured on some cotton and placed 
in a small pillbox the cover of v h ch has several open 
ings The box is then sus[ ended in another conta ner 
and fixed to the skm in such a manner that only the 



Tig 57 Grade 1 sharply defined e ythema 


vapors of the material contact the skin Th se th 
out cover methods have the folio mg advantages 
first they s mulate more closely the manner n hich 
skin contact s made v ith plants and other substances 
in nature second the results obta ned are un form 
while those obtained from the under cover tests 
although more sens live are not uniform 

A positive reaction with the ordinary patch 
test technic usually appears in twenty four 
hours though sometimes not until after forty 
eight or seventy two hours A response ap 

u WedROFF N AihfDimatu Sypl 167 22 »33 
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pearing after a longer time than this can no 
longer be considered as a reaction but must 
be regarded as a true allergization result ng 
from the testing — an occurrence that s not 
extremely unusual 

Positive patch tests are with few exceptions 
characterized by delayed reactions They are 
generally graded m the following manner + 
for simple redness (Fig a/) + + for redness 
swelling papule formation (ITg 58) -f- + + 
for intense redness swelling formation of 
numerous papules and vesicles (Tig 59) 
+ + + + for large confluent blisters (Tig 60) 



TO Patch Tests 

T G 58 Grade 2 numerous papules in addit on 
to ery thema and edema 

In addition to the positive local reaction focal 
reactions are occasionally observed in that 
former test sites flare up or a chrome or healed 
eczematous patch is exacerbated by the test 
Any skin area may be employed that is not 
exposed to pressure from clothing and that is 
not especially involved in the patients occu 
pational or other activities It is generally 
thought that unlike the cutaneous and intra 
cutaneous tests regional differences are not 
found in the epithelial test except in cases of 
localized skm allergy However controlled 
tests by Ballestero and Mom 6 8 indicate that 
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the topographic distribution of patch test re- 
activity rough!} parallels that of the other skin 
tests, being greatest in a band zone of the arms 
and forearms in the region innervated by the 
fifth and sixth cerwcal and first dorsal spina! 
roots, with a zone on the back corresponding to 
the third cervical and second and third dorsal 
roots being nearly as acti\e Replies to a 
questionnaire revealed that the forearm is 
generally the site of preference of most ph>- 
sicians, although the back, upper arm, thigh, 
chest, and other areas are chosen by a con- 
siderable percentage (Downing 71 *) 

With new substances, those of vaiy ing com- 
position, and those of undetermined aller- 
genicity or toxicity, necessary control tests 


primat}’ irritant). For this purpose, the con- 
centration tables in the Appendix should be 
consulted. Patch testing should never be done 
during the acute stage of a dermatitis. 

CAUSES OF “FALSE NEGATIVE” REACTIONS 

The skin area to be tested should not be 
greasy or oily, since aqueous solutions cannot 
come into adequate contact w ith skin covered 
by a greasy film Volatile substances must 
not be permitted to evaporate before being 
covered by the plaster bandage. Lacquers or 
varnishes that dry rapidly, and form thin 
layers, should first be painted on the skin and 
the test area covered with a small piece of 
gauze soaked w ith the same substance. Pow - 



PosrmE Reactions to Patch Tests 




Fig. 59 Grade 3 \esicles and occasional bullae 
in addition to papules 


Fig 60 Grade 4 single large confluent bulla. 


should be performed, but not on persons with 
easily irritated skins or with dermatitis, since 
their non-specific reactions are very likely to 
confuse the interpretation of the patient’s 
reaction. 

It is important to be aware of the possible 
sources of error inherent in the patch test 
method. 

CAUSES OF “FALSE POSITH e” REACTIONS 
In the first place, one must differentiate be- 
tween the phenomena of allergic and of toxic 
reaction. It is necessarx , therefore, to know 
the concentration in which each chemical may 
safely be used (i e., in which it does not act as a 

,u Dowmvc, J. G Arch D«m»t. &. Sjph 48:311,190 


dery substances must be applied both dry and 
in the form of a watery paste 
The patch test often fails because it does not 
simulate the conditions under which the indi- 
vidual is ordmanh exposed lo the allergen in 
industry or otherwise Thus, friction, abra- 
sion, maceration, moisture, sweating, cold or 
heat, and similar influences are factors of great 
importance in promoting allergization and in 
causing symptoms Therefore, the patches 
must always be applied in such a wax that the 
manner of contact will approximate, as closely 
as possible, the conditions under which the 
patient is exposed to the susfiected allergen. 
(An accurate history w ill enable the physician 
to visualize and reconstruct, at least in part, 
the conditions of exposure that apparently led 
to the dermatitis.) For example, substances 
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not soluble in water (alkaloid bases or organic 
acids) should be dissolved in weak acids or 
alkalies, depending on actual conditions — of 
course in concentrations that will not irritate 
the normal skin, as proved by suitable control 
tests Similarly, fat soluble substances (e g 
turpentine, benzol, lubricating oils) must be 
dissolved in fresh olive oil or be mixed with 
petrolatum An excellent solvent for fat 
alcohol , and acetone soluble substances has 
been introduced by R L Mayer — butyric 
acid amyl ester, a clear colorless liquid, non 
volatile and nomrritating with an agreeable 
odor 

Schwartz 71 * stresses the importance of mak 
ing epidermal tests with combinations of the 
suspected substances known to be present in 
the patient’s occupational and other exposures 
A thorough knowledge of the technical meth 
ods is required on the part of the physician to 
enable him to choose the correct substances for 
these tests in different cases In this respect, 
Schwartz and Tuhpan’s 717 book is of invaluable 
assistance 

We have pointed out elsewhere (p 73) that 
occasionally the test substance is effective only 
when the patient is perspiring profusely, since 
quite often it is only by the action of acid 
sweat that the allergen is dissolved out, or 
actually formed Whether this factor is opera 
tive can readily be determined by applying the 
given substance to the patient’s axilla and 
keeping it there for some time while making 
him perspire In testing with protein con 
taming substances such as wool or feathers 
it is advisable to apply them in a mildly acid 
medium intended to approximate the normal 
pH of the skin, which is about 5 3 to 5 8 In 
this connection Burckhzrdt’s investigations, 
showing that the allergizmg capacity of an 
allergen is enhanced if it is rather strongly 
alkaline in nature, may be cited (p 695) 

The original substances should always be 
used for testing that is, the very ones with 
which the patient actually was in contact 
The reason for this is that the allergizmg agent 
is often not the chemical itself, but certain 
admixtures or impurities In occasional cases 
the patch test w ill be negative unless performed 

J» ScmsARXZ L Am J Pub Health 2} 1049 1933 
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during the menstrual period, as shown in 2 
cases reported by Tzank and Sidi 7 s This 
may possibly be explained by reason of a \ ana 
tion in the level of sensitivity which is higher 
at this time 

When the patch test proves negative it 
should be repeated m a previously affected site 
On the other hand positive reactions in such 
sites are to be evaluated most carefully control 
tests must be made in the same area in order 
to determine the presence or degree of non 
specific irritability One of our cases offers an 
excellent example A lemon sorter presented 
a dermatitis of the face After healing the 
condition was proved to be due to the volatile 
oils squirting out from the lemon peel Tests 
made by applying pieces of lemon peel pro 
duced a vesicular inflammation, but only of 
the skin of the face Failure to consider the 
possibility of local hy persensitiveness is the 
chief reason for negative reactions in cases of 
localized dermatitis (Loveman and Simon, 71 * 
Hollander 770 ) The writers were able to show 
also that in fixed drug exanthems a positive 
specific skin reaction may be elicited if a patch 
test is made within the site of the fixed 
erythema 

A negative patch test does not conclusively 
prove that the tested substance is not the 
allergen Thus the vapor arising from a sub 
stance may under certain conditions be the 
agent responsible Touraine et al , for in 
stance, have reported on the allergizmg prop 
erties of tnchlornaphthalene, despite negative 
patch tests among workers in a factory using 
this chemical Finally , it must be considered 
that after a severe outbreak of dermatitis the 
skin may be refractory to the allergen for some 
time 

DIAGNOSTIC VALUE OF PATCH TESTS 
To begin with, it should be stressed that the 
patch test — like other types of skin tests — 
while specific, is not necessarily diagnostic In 
other words, positive results cannot be re- 
garded as absolute proof of the etiologic sig 
mficance of the substance tested, nor do nega 
tive results definitely exonerate it Each 
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separate test must be evaluated in conjunction 
with all the other factors, such as the history, 
the opportunities for exposure, the clinical 
appearance of the dermatosis, and particularly 
the results of elimination trials and renewed 
exposure O’Leary is correct in insisting that 
the reaction follow ing a patch test is to be con- 
sidered not merely in terms of positivity and 
negativity, but also from the point of view of 
specificity and nonspecificily. 

It has often been suggested that before work- 
ers are employed in certain enterprises, the> 
should be subjected to a series of tests with the 
allergens to which they will be exposed in the 
course of the work. Extensix e investigations 
have shown, however, that this procedure is of 
rather limited value, inasmuch as in the over- 
whelming majority of cases of occupational 
dermatitis the patients acquire their hyper- 
sensitiveness in the course of employment. 
Moreover, pre-employment patch testing seems 
inadvisable for the reason that workers 
may be sensitized b> the test procedure itself. 
Industry should test new chemicals on animals 
and thus discover the sensitizing index of the 
chemicals rather than of the workers. It is 
easier to remove the hazard than the workers 
(Downing). 

Recently patch tests have been employed on 
large groups of persons for the purpose of fore- 
telling whether consumer goods (e.g., wearing 
apparel, cosmetics, or other articles coming in 
contact with the skin), industrial materials, or 
other products are likely to produce dermatitis. 
This bio-assay for ascertaining the sensitizing 
capacity of the agent (Sulzberger and Baer, 721 
Schwartz and Peck 722 ) is accomplished by two 
series of patch tests on the same individuals 10 
to 2S or more days apart. The first series 
gives reactions only with primary irritants or 
with persons previously sensitized. The repe- 
tition reveals the number sensitized by the 
first test. Similar group methods may be used 
for determining the existing sensitivity of a 
population to commonly encountered materi- 
als and products. Schwartz and Peck 721 give 
detailed instructions for testing with fabrics, 
furs, leather, shoes, rubber, and cosmetics. 
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6. Scratch-Patch Test 

Tucker and Thomas recommend the use of a 
combination of the patch and the scratch tech- 
nic, to be employed in relation not so much to 
contact dermatitis as to neurodermatitis, w here 
the reaction to the scratch test is often of the 
delated type. The material is applied to the 
skin as in the scratch test, but is then held in 
place as in a patch test In this way the de- 
\ elopment of the delayed reaction is facilit ted 
Theauthorscall this method the patch-abrasion 
test, and report success with the technic in 
cases in which the scratch or the intracuta- 
neous method failed The present writers 
have found this technic to be of value, though 
preferring to call it the scratch-patch test 

The junior author has observed positive 
scratch-patch tests in one case each of general- 
ized urticaria due to injections of mercupurin 
and of penicillin, the test also causing a mild 
flare of the eruption in the former patient. 
Control subjects failed to react, and scratch, 
intracutaneous, and patch tests were all nega- 
tive. Fisher 723 successfully used this technic 
in a series of cases of dermatitis follow mg the 
local application of sulfonamides. 

7 Tests for Light Hypersensitivexess 

Hypersensitiveness to light is usually a re- 
action to the ultraviolet portion of the spec- 
trum, less often to the visible portion, and only 
exceptionally to the infra-red portion. There 
is still considerable disagreement as to whether 
or not there is such a thing as hypersensitive- 
ness to X rays (see p 433). Figure 61 pre- 
sents a summary classifying all known types of 
rays, expressed in Angstrom units 

To demonstrate the presence of hypersensi- 
tiveness to light, the patient’s skin is directly 
irradiated w ith the source of light in question. 
Comparisons are then made between the pa- 
tient’s reactions to graduated doses (from sub- 
threshold to normal erythema doses) and those 
of a normal individual under identical condi- 
tions of time, distance, and strength of the 
lamp or of the light. Figure 62 shows the 
results of such testing n it h ultraviolet rays of 
short wave length. 

When a case of light dermatosis due to sun- 
light fails to react to a test with the mercury 
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Fio 61 Diagram Showing Posmov iv Flfctrohagnetic Spectrum of Rays Usually Responsible 
Light Hyi ersensitiveness 



Fig 62 Results of Light Tests with Ultraviolet Rays (Mercury Quartz Lamp) 

Skin sitea exposed for twenty forty and sixty seconds, respectively Control cf approximately same si 
coloring and age on r ght 
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arc lamp, it must be concluded that the short- 
nave ultra i lolet rays of the solar spectrum are 
not the causative factor. In such cases we 
must therefore attempt to determine which 
spectral zone is responsible by means of ab- 
sorbing fillers (optical colored glasses) that are 
known to allow the passage of certain portions 
of the rays of the spectrum. Application of 
these filters was suggested by L Freund and 
Hausmann, and improved by Urbach 734 
The light filter we use (Fig 63) is composed 
of nine colored glasses, about 0.5 mm thick. 
These glasses are selected to permit the partial 


areas are protected bv strips of black paper The areas 
covered bv the filters are then exposed to light of such 
intensity that a normal control has a mild reaction to 
that transmitted by the first two filters, which permit 
passage onlv of ultraviolet rays of short and Jong wave 
length (Fig 65) Under the same conditions a light- 
hvpersensitive patient will react in one or both of the 
follow mg ways (a) a much more severe inflammatory 
reaction to the light passing through the first two filters, 
revealing a hvpersensitn eness to the ultraviolet rajs, 
or (b) a reaction at one or more of the sites that were 
covered bv the other filters, showing thereby a hyper- 
sensitiveness to the blue. gTeen. jellow, orange, or red 
ravs of the visible spectrum (Fig 61) By this means 
the tvpe and degree of his light hypersensitiveness can 
be readilv analyzed It must be mentioned that this 
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Fig 64 Test with Light Filter in Case of Hvdrov 

VACcmroRim 

Very vnurVed enthema m sites where uitravioiet 
light passed through filters, moderate erv thema where 
blue-green and j ellow light passed 

absorption of the short- and long-wave ultra- 
violet rays of the visible and invisible spectrum 
of the sun. The filters are so arranged that 
the first eight absorb all light except that with 
wave lengths of 3,750, 4,250, 4,750, 5,000, 
5,700, 6,000, 6,300, 6,750 angstroms, respec- 
tively— while the last of the glasses transmits 
the entire ultraviolet and visible parts of the 
spectrum. 

Technic The glasses, fixed in a cardboard holder, 
are applied to corresponding skin sile> of the light- 
hypersensitive patient and of a normal control, and 
fastened with adhesive plaster The surrounding skin 
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Fig 65 Control Irradiated cwder Same 
Conditions 

OtAn shgVvV ve'-pwse at two sAts 


test jicrmits only qualitative evaluation, in practice 
however, this qualitative light test has proved to be 
sufficient^ accurate 

The use of colored filters has one great dis- 
advantage: the patient must sit quietly out- 
doors for at least two hours even on a clear, 
sunny summer day Unfortuately we do not 
as yet possess any adequate substitute for 
sunlight In an attempt to cope with the 
difficulties arising because of weak sunlight, 
frequent cloudiness, and cold in the wintertime, 
the senior author has suggested the use of the 
so-called light filter chamber This is prepared 
by covering the w indow s of the patient's room 
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with \ ariously colored gelatin filters the spec 
tra of which ha\e been carefully determined in 
ad\ance In this wa\ the patient is exposed 
for se\eral days each to light of green \ ellow 
red and other colors Thus it is possible to 
perform the test regardless of the season and of 
the temperature outside the cumulatn e effect 
of such exposure during sev eral day s (if neces 
sary ) will make it possible to determine \ hich 
zone of the spectrum is responsible 
Another source of error lies in the fact that a 
single irradiation of a normal appearing skin 



Fig 66 Eczematous Reaction to Ultraviolet 
Rays Appearing after Four Exposures of 
Same Site (a) but Not after Two 
Exposures (fr) 

This demonstrates necess t> of repeated exposures 
to light m suspected cases of 'oJar dermat tis 

site of a light hypersensitive patient is often 
insufficient to call forth an abnormal reaction 
Figure 66 shows a response to sunlight on the 
forearm of an individual hypersensiti\e to 
light (case of solar dermatitis) with a reaction 
(6) no stronger than that of a similarly tested 
normal control however after irradiation on 
four consecutive days the hypersensitve pa 
tient showed eczema toid papular inflammation 
(a) while the control had nothing more than 
slight pigmentation 

Finally errors are likely to arise unless due 
consideration is gisen to the conditions under 


which the patient is exposed to the 1 J t Tor 
example the test in a case of alcoholi pellagra 
must be accompanied by large doses f alcoh 1 
while in other instances the pat ent must be 
made to sw eat freely and so on 

8 Tests for Physical Hypersf\siiive\fss 
The skm tests in a broader sense also include 
methods for determining the reactivity of the 
cutaneous blood vessels to physical a 0 ents 



Fic 67 Tests for Hypersensitivevess to Heat and 
Cold 

Test tubes filled th ce ater and hot water re 
spect vely and fastened to skin ith adhesive tape 

It must be noted however that positive re 
actions to thes“ tests by no means pTove that 
the response to cold heat or pressure is attnb 
utable to an underlvmg allergy the reaction 
may well be based on a pathergic mechanism 
(P 411) 

The tests for cold and / eat are generally per 
formed by apply mg test tubes filled w ith ice 
water or hot water respectively (Fig 67) 
These are best fastened to the skm by means of 
adhesive plaster and are left in place for ten 
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minutes. Another procedure consists in im- 
mersing the forearm in cold water (tempera- 
ture of about 10 C., or 50 FA or m hot water 
(40 to 42 C., or 104 to 108 FA for ten minutes, 



Test tube filled with ice water applied to skin for ten 
minutes control subjects react with onk slight er\ 
thema 



Fig 69 Positive l rtjcxkial Reaction to 
Cold Test 

An ice cube was applied to the «lin of the forearm 
for three minutes, and urticarial wheal appeared two 
minutes after its removal Configuration corresponds 
to shajie of cube except for downward extension where 
cold water ran off 

and then allow ing the arm to dr)’ in the air. A 
positive reaction takes the form of urticaria 
at the site of application of the test (Fig 6S) 
or on the immersed forearm. A simple but 
effective test for cold urticaria is merely to 
applv an ordinary ice cube firmly but without 


pressure to the test site for three minutes (Fig. 
69) A normal response consists of mild to 
moderate erythema without wheal formation 
\s E Freund has pointed out, sometimes the 
reaction first appears after many hours (de- 
layed reaction) 

As explained elsewhere (p. 410) there are 
some cases that are sensitive only to certain 
forms of cold /exclusively to cold wind or to 



Weight of 20 pounds su-pended from shoulder 
(or thigh) b\ broad strap 

cold water), and others in which only certain 
parts of the bodv react In such cases, tests 
must of course be modilied to fit these special 
conditions 

The pressure test is performed bj attaching 
a weight of 10 Kg (about 22 pounds) to a belt . 
the belt is then adjusted over the patient’s 
thigh or shoulder, and left for ten minutes 
(Fig 70). The urticarial reaction may appear 
within ten minutes, sometimes however con- 
siderable, later L'rbach and Fasal ;jj observ ed 
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positive reactions after from twentv four to 
se\ ent> tw o hours (delaj ed pressure urticaria) 
In contrast to the procedure for pressure 
urticaria tests for urticaria factitia or dermo 
graphism (Fig 71) are performed b> stroking 
the skin genth This condition in our ex 
penence is hard!} ever allergic it is almost 
alwajs based on a nonallergic pathergv It 
should also be noted that according to our 
experience urticaria factitia and pressure urti 



Fig 71 DzsiiocsApinsu 


cana practical!} never coexist m the same 
patient 

C I\TRA\ ENOLS TEST 
In genera) the introduction of allergens into 
the vascular s>stem is stnctlj forbidden as 
dangerous to life Robinson 7 ’ 6 pointed out an 
exception however in the test for hypersensi 
tiveness to arsphenamine He found the intra 
venous test to be the most reliable for de 
termming whether arsphenamine treatment 
might safel) be resumed in the case of patients 
hypersensitn e to this drug Intradermal 
tests were found to be useless Patch tests 
could be interpreted as contra indications to 
treatment only if the reactions were strongly 
positive a negative patch test does not rule 
out arsphenamine hypersensitiveness 

The intravenous test is to be undertaken 
after an interval of three months from the date 
of complete healing or involution of the ar 
sphenamine dermatitis Intrav enous testing is 
carried out w ith a sample producing negativ e 
or slightly positive patch test reactions but 
of a different make from that which caused 
the dermatitis The initial intravenous dose 
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is about one tenth the average therapeutic 
dose that is 0 03 to 0 06 Gm of neoarsphena 
mine or 0 004 to 0 006 Gm of mapharsen If 
appreciable itching or er>thema ensues the 
tests and further treatment are stepped If 
there are no complaints injections are con 
tinned w irh cautiousli increased amounts until 
the therapeutic do c e is reached 

The biologic test for detecting Rh sensi 
tivitv (\\ lener et al 2 s ) is another example 
ot an intravenous test which is useful when 
there is neither time nor facilities for perform 
mg Rh tests and which has the advantage of 
revealing sensitization to other blood factors 
as well Fiftj cc of the citrated blood of the 
prospective donor is administered mtrav e 
nouslj and a sample of the patient s plasma 
taken sixtj to nmetj minutes later is visually 
compared with a sample of pretransfusion 
plasma If it is not appreciablj darker the 
transfusion can be continued without danger 
but if it is detectabh darker or if there has 
been a distinct rise in the icterus index hemolj 
sis has occurred and the blood should not be 
given In positive reactions the patient not 
mfrequentlj has a chill and rise in tempera 
ture although these findings are inconsistent 
and maj be mild or absent 

D ML COLS MEMBRANE TESTS 

1 CONJLNCTIVAL TEST 
The conjunctival test emplo>ed at the be 
ginning of the centurv to demonstrate haj 
fev er (Dunbar) and tuberculosis (W offf Eisner), 
was soon abandoned because the strong con 
centrations often brought on severe chemosis 
However within the past few } ears this tech 
me more carefully applied has again found 
adv ocates 

In v eterinary medicine Calmette s method 
of dropping a 1 per cent solution of tuberculin 
on the conjunctiv a is now predominant)} used 
An interesting and simple procedure was 
developed b> De Besche for testing suspected 
human hvpersensitiv eness to animal hair or 
dander It consists of touching a horse w ith a 
finger and then placing the finger gent!} on the 
patients conjunctiva Persons allergic to 
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horse promptly react with a distinctive redness, 
injection, and sometimes edema of the con- 
junctiva, as well as a feeling of burning and 
itching in the eye (Fig. 72). 

The conjunctival test — as used, for example, 
in hypersensith eness to pollen — should be per- 
formed with initial dilutions no stronger than 
1:1,000. A drop of this solution is instilled 
into the Ion er conjunctival sac The develop- 
ment, within two to ten minutes, of congestion 



Fig. 72. CoN-jracrmt Test (with Horse D index) 
Reaction expressed b> injection and sw elling of 
conjunctiva, with lacnmmation 

with more or less itching, or of the sensation of 
having a foreign body in the e\ e, is interpreted 
as a positive reaction — i e., as indicative of 
specific h\ persensitiveness. If no reaction 
appears within five minutes, the test is re- 
peated with a dilution of 1 : 100 , then of 1 : 10, 
and if the result is still negative, the test mat 
be made w ith the pollen itself. 

Sherman and Baron” 8 observed that cases 
who exhibited focal or constitutional reactions 
during the course of treatment, not resulting 
from technical error, accident, or unusual 
dosage, showed a tendency to a relatively 
greater reactivity of the conjunctiva as com- 
pared to skin (ratio 10:1 or less). However, 
this was not sufficiently uniform to constitute 

a, tad B J IS- 1«. 


a technic for detecting cases subject to unto- 
ward reactions. 

This test, properly carried out, is harmless, 
and the reaction can be controlled with 1 or 2 
drops of 1:1 ,000 eprneph nne. Since this often 
has an unpleasant mvdriatic effect, Vaughan 
suggested the follow mg preparation: 

Cc. 

B Epinephrine hj dro- 

chloride 1:1,003 4 0 5 * 

Saturated boric 

acid solution q s ad 15.0 5 ss 

The ophthalmic test is especially useful in 
detecting the highly dangerous but fortunately 
rare cases of hvpersensitiv eness to therapeutic 
serum Park recommends instilling 1 drop of 
it into the lower conjunctival sac. If no re- 
action (itching, congestion, burning) occurs 
w ithin ten minutes, the necessary serum may 
be administered, even if the skin test is posi- 
tive, for the skin reaction in such a case is not 
indicative of a dangerous constitutional sensi- 
tization. Chobot and his collaborators 7 ™ rec- 
ommend eye tests in cases of mold allergy. 

2. Xasvl Test 

It was Blackley (1873) who first used the 
nasal test bv sniffing up pollen himself to simu- 
late natural exposure But this procedure 
often caused such severe reactions that the 
technic was thoroughly discredited. More 
recently, however, nasal tests were again un- 
dertaken (Duke, Efron and Penfound, Ru- 
dolph and Cohen, Blumstein); but although 
smaller quantities of pollen were used, the 
tests were still found to be too irritating. 

Since 1933, the senior author has been em- 
ploying the so-called platinum loop method, 
which has proved to be satisfactory m many 
thousands of teats 

Technic The end of a platinum loop is flattened 
in such a waj that a surface of about 1 sq mm is 
formed \fter it has been flamed and cooled, a tins 
amount of talcum powder is taken out oi the container 
and held under one of the patient’s nostnls The 
smaller end of an ordinan flat toothpick ma> lie simi- 
larly emploved. of course without flaming It should 
not be used more than once The patient u requested 
to sniff bneflv and energeticalU . but not so forcibU as 
to make the pollen reach the posterior nares Talcum 
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powder will elicit a reaction verv rareU— 0 nl\ when the 
nasal mucosa is non=pecifical!v iit table When there 
is no reaction the patient is asked to sniff in the same 
waj a tinj quantit\ of und luted pollen (Fig 1 1) A 
reaction is considered positive (Fro <4 when the test 
produces a tvpieal hav fever attack (ucklmg in the 
nose sneezing rhinorrheal tt hen there is no reaction 
the other nostnl should alwats lie tested since unilateral 
sensitivit} of the nasal mucosa is sometimes encoun 
tered \ positn e reaction u«uallv begins to d sappear 
spontaneoush withn five to ten m tmtes The next 
test mav then be performed in the other nostnl This 
can be continued until a «trongh positive reaction 
makes further testing inadvisable at the moment 
After an interval of about hours or more testing 
ma) be resumed 


should also not be emplov ed of c ur»e in the 
presence of am other specific or n nspecific 
rhmopathv 

Similar nasal tests mav be made with flour 
house dust orris root feathers silk rabbit 
hair tobacco p\ rethrum molds etc 

The advantage of the nasal test is that it 
simulates the corditions of mtural exposure 
and that frequenth (in 20 per cent ot cases 
according to Efron ani Per found 31 ) specific 
positne leadwnsare obtained >1 here skin tests 
have failed Furthermore a negative nasal 
test along with a positive skm test strongly 



\asvl Test 

Fic 73 Insufflation of drv pollen Fic 74 Positive reaction to drv pollen 


In contrast to the other nasal test methods (in 
sufflation or »pra\ ing of pollen) this technic ver) rare!} 
brings on too severe react ons— provided of course that 
tfie allergen is ati'mimsrtreu' armbiiy amt must spar 
ingl} as described above Furthermore an occas onal 
excessive reaction can readilv be rel eved bv instilling a 
3 per cent ephednne sulfate 3 per cent propadnne or 
1 per cent neosjnephnn hvdrochlonde solution It is 
in fact alwa} s advisable to emplov such measures after 
completing the tests to prev ent dela) ed reactions 

ISasal testing for reaction to pollen mav be 
undertaken at any time of the vear except 
during the hay fev er season If U should seem 
necessary however, to subject the patient to 
this type of test during the hay fever season, 
it should be performed in an air conditioned 
room after the patient has been free from all 
symptoms for twenty four hours This method 


indicates that the test substance is not to be 
considered responsible for the nasal atlergv 
The olyection to the nasal method is that only 
a few tests can be performed at one sitting 
It is advisable therefore to begin testing with 
those pollens that are not expected to elicit 
anv reaction and to conclude w ith those more 
stronglv suspected In this way eight to ten 
tests can usualh be performed at one visit 
In our own work we find nasal tests almost 
alwav s reliable in th^ir application to hay fev er 
patients 

In certain cases the allergen is not the pollen 
but the v olatile oils of blossoms Forexample, 
when tests with linden pollen or jasmmepollen 
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elicit no response — depite the fact that the 
patient declares that he always has an attach 
when standing under a linden tree — the follow- 
ing experiment is to be made. Blossoms (lin- 
den, jasmine, or other) are brought into the 
patient’s room at a time when he is free of 
symptoms. The\ are carefully covered with 
organdy of a fine texture. If symptoms 
appear, they must be due to the xolatile sub- 
stances of the given blossoms, since the pollen 
cannot penetrate the mesh of the fabric. 

3. Buccal Mucosa Test 

Tests may be performed on the buccal 
mucosa to demonstrate the causatn e agent of 
stomatitis xenenata, as well as in cases of 
drug hypersensitiveness in which other test 
methods fail. Goldman and Goldman 73 ' ha\ e 
described several methods of contact testing 
the buccal mucosa, of which the most satis- 
factory employs a rubber suction cup of usual 
commercial type. The suspected material 
(liquid, paste, or cream dentifrice or mouth 
wash, bits of denture or metal) is placed on 
cotton in the depression and the cup held in 
place, if necessary, by dental floss wound 
around the teeth. Reactions have occurred 
in 5 minutes, with an average of 20 to 30 min- 
utes, although the apparatus may be left over- 
night. Positive reactions are of four types: 
(1) simple erythema, (2) erythema and edema — 
the most common type, (3) ulceration or, rarely, 
x-esiculation, and (4) necrosis. 

Following Duke’s suggestion of testing drugs 
on the tip of the tongue, Blank 733 has advocated 
haxing the patient hold a tablet of the drug 
against the buccal mucosa for ten to twenty 
minutes. The immediate reaction is edema 
and occasionally vesiculation, while the 24 
hour reaction is vesiculation. The junior 
author has successfully employed this technic 
in hypersensitiveness to sulfadiazine, acetyl- 
salicylic acid, and other drugs. 

4. Bronchial Test 

The bronchial test was introduced by 
Peipers, 734 who had his patients inhale autog- 

" n Gou>v ut, I_, *nd Goldman, B • \ich Dermit &. Syph SO. 

T9, 

‘ a Bians. P.- Mil. Surgeon M: 119, JMJ. 

w PtrtEis, A : Zuchr I Immuoiuetiforscb u eiper. Tberap. 

Tl: J.9. 1931. 


enous dust extracts. Good results with this 
method ha\e also been reported by Hofbauer 
and by Samter 

Since 1935, the senior author has employed 
an electric inhalation apparatus for bronchial 
testmg. This machine is equipped with a 
reserxoir so constructed that 0.25 cc. of fluid is 
sprayed within two minutes (Fig. 75) First, 
physiologic salt solution is used for control 
purposes, then the allergen is administered in 
a 1:1,000 dilution for two minutes. If the 
breathing remains perfectly normal after a 



Micro- f\ ha lator 

lapse of one hour, the concentration is in- 
creased ten-fold, until a dilution of 1:10 is 
reached. Only one allergen should be used on 
any one day, because of the possibility of de- 
layed reactions 

Employing this method, we ha\e been able 
to demonstrate bronchial hypersensitiveness 
to pollen, flour, moths, dust, animal hair, and 
other substances. Responses ranging from 
difficulty in breathing to a real attack are 
interpreted as positixe reactions, these may be 
controlled by an epinephrine nebulizer. The 
extract to be inhaled must contain no phenol 
or other irritative preservative. We have 
found glycerosa line extracts suitable. During 
the hours preceding the test, the patient must 
not receive any epinephrine either bv nebulizer 
or by inj'ection. 

Stevens 733 compared pumonarv and dermal 
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sensitiveness to inhalants among patients with 
asthma In 39 cases m which the skin reac 
tions were stronglj positive inhalation of the 
corresponding extract elicited an attack of 
asthma in 7 instances in a3 cases giv mg mod 
erate and 76 with weak skm reactions the in 
halation test was positne in 6 and 2 instances 
respect i\ eh On the other hand among 410 
cases with negative skin tests 10 responded 
w ith asthma to the inhalation test 

The bronchial test method seems to be 
especialh valuable in the demonstration of 
mold asthma since skm tests are frequentiv of 
little help here (Flood) 

The technic is undoubtedh somewhat trou 
blesome, it is to be emplojed therefore onh m 
cases in which «kin tests have failed, but in 
which clinical observations suggest the likeli 
hood of an inhalant allergen 

E PERORAL TESTS 

The intracutaneous test is almost totallv 
useless in gastro-intestmal allergv as well as in 
asthma migraine urticaria, and other condi 
tions caused b\ food allerg) It is now gen 
eralh recognized that the detection of m 
gestant allergens is best accomplished b\ tests 
b) the oral route Three approaches hav e been 
elaborated for this purpose the trial diet the 
elimination diet and the specific propeptan 
diet The first method is based on the con 
trolled addition of one food at a time beginning 
with onh sugar and wafer The elimination 
diet emplovs foods that are relativel) non 
allergic While m the diet trial one looks for 
the reappearance of allergic manifestations 
the elimination diet is intended to accomplish 
the opposite — the disappearance of the symp- 
toms It will be seen that these two ap 
proaches are different technics rather than 
fundamental!! different in nature The e pe 
cific propeptan method however is ba'ed on 
the principles of skeptophv laxts (see p 213) 

The phvsician is occasional!! aded in his 
search for the allergenic food b) knowledge of 
the patient s av ersion to certain dishes and to 
foods prepared in a certain manner Such 
indications ma> prov e to be helpful but it is 
essential that the! be confirmed bv one of the 
oral tests Finall\ , it must be stressed that 
the nutritive allergens include not onh food 
proteins but also carbohv drates, fats salts. 


acids spices and v olatile oils Inthemajontv 
of instances however a protein is the sen«i 
tizing factor 

1 Trivl Diet 

When the historv or the clinical course of 
the allergic disease tends to direct suspicion 
against a food the so-called trial diet can serve 
toidentifv the responsible agent This method 
consists in observing the results of the con 
trolled administration of foods 

Brown" 36 was apparent!) the first to suggest 
the sv stematic addition of trial foods to a basic 
diet consisting of items to which the patient 
reacted negativelv bv 'kin test He called 
this the food addition method ’ However 
-kndresen" 3 and v an Leeuw en -78 independent!; 
carried this idea to its logical conclusion bv 
commencing with a nee water diet or starva 
tion re«pectivelv Olmsted" 39 has recentl) 
advocated pure ammo acids for the same 
purpose If unbalanced trial diets are con 
tinued for anv length of tune the administra 
lion of synthetic v itamins should be considered 

In order to provide a diet that is for all 
practical purposes allergen free and at the same 
tune provides for the basal ealone needs of the 
patients we allow our own cases onh sugar and 
water at the start This would be contra 
indicated sole!; m the exceeding!; rare cases of 
allergv to carbohv drates 

Technic The test is best earned out with lie 
patient at home* — pre/era bh m bed — on a dai)> intake 
of 300 to 400 Cm. (10 to 13 ounces) of sugar dissolved 
in water for two davs If the 'tin or mucous mem 
braoe manifestations disappear within this period the 
patient is gi\ en one new food each daj 'imp!) prepared 
and not served in a mixed dish. In order to arrive at 
an adequate diet as soon as possible it is best to begin 
with foods that rarelv have an allergenic effect for 
example the first daj s diet mav well consist of boiled 
nee On successive davs one new food mav be added 
as follows on the second daj potatoes in the jacket 


-*B*ows O a Soutbwe tern Med V XT 19— 

-= Axniiav A. F R H J t Rk U2 ri I9Zs 
VO rFpnv ft s Vile g c D “eases Phlade pbia Lip- 

JilDCOtt, 14_j 
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* When cb dren or adults are adnu ted to a bo«p tal for tbe diet 
tnil. the diet duxin* tbe first fortv-e ht boors should be q 13 lira 
t eb tbe same as tber ha e been rece me at borne This is to 
determine wbetbe o not tbe a Derg c vnpt aini were caused bv 
some environmental atle fra if tbe rhinopatbj urticaria or other 
manife tation still persist af er forty-eight boo s o bo* tslira 
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third day, potatoes with oli\e oil, fourth da\, one 
pound of apples, fifth da% , carrots, sixth da> , chicken, 
and so on. Jf one of these added food* is followed by an 
attack of asthma, migraine, urticaria, dermatitis, or 
other symptoms, the suspected item is omitted from 
the diet After the allergic symptoms have subsided, 
this food is again administered, in order to ascertain 
whether it will again bring on symptoms If the sj mp- 
toms do then appear, one nutritive allergen seems defi 
nitelv to have been found, but the testing must be 
continued with all the other foods commonly included 
in the patient's diet, smce there are usually sev eral foods 
responsible in such cases When neither animal nor 
vegetable proteins elicit responses, tests must be made 
with carbohydrates, fats, salts, acids, spices, and vola- 
tile oils (consumed, for example, m citrus fruits, fla- 
vored candies, chewing gums, etc ) 

According to the patient’s age and the par- 
ticular environmental circumstances, the phy- 
sician’s suspicion may be directed toward 
certain foods: for example, tests must some- 
times be performed not only with cow’s milk, 
but also with human and goat milk Further- 
more, as has been mentioned elsewhere (p 
29S), the manner in w hich a giv en food has been 
prepared is not infrequently worth} of special 
attention (raw versus cooked eggs or fruit) 
The quantity consumed may also play an im- 
portant rOIe: for example, an individual mav 
be able to tolerate a small quantity of milk, 
but may react allergically to a greater amount 
The feeding tests are therefore performed with 
about the same quantities of a given food as 
are normally eaten by the patient.* When 
the physician has good reason to suspect a 
certain food (e.g., milk, eggs), the test with 
this substance should be postponed until near 
the end of the series, by which time the patient 
will be on a sufficiently nourishing and varied 
diet consisting of foods prov ed to be tolerated 

The trial diet is thus a test that can be per- 
formed easily enough by almost any ambula- 
tor}- patient. The physician will be greatly 
helped if the patient keeps a careful record of 
all foods eaten, as well as of any general or 

• Tfce senior lather observed the case of a j ouog run who had 
urticaria after utinj !J pints of milk, while 4 oun«.e of milk evoked 
no reaction This seems to contradict the original concept of 
kyper^ositneness, which invoices onlv the quality and not the 
quantity of the allergen Nevertheless, some ca<es of even a high 
d-gree of hrperseo-itiv ene«s give evidence of being influenced by 
»h* quantitative factor And of course the very principle of hypo, 
sensitization is based ufon such dilutions of the al'ergen as will 
stimulate antibody production without eliciting allergic manifes- 
tations In recognition of this quantitative factor, it i; therefore 
advisable is given ca,es to usd retake fetcra net tests with increasing 
amourts of the nutritive allergen 


local manifestations that may appear. In a 
similar manner, oral tests may be made with 
suspected drugs 

The trial diet will, however, be refused by 
many patients, especially those who are en- 
gaged in strenuous u ork and by the mothers of 
feeble children, because it produces some 
undemutrition and sense of hunger. 

2. Elimination Diet 

Another method of detecting nutritional 
allergens is represented by the elimination 
diets. While many authors, including Salo- 
mon, Blackfan, Duke, and Alexander, have 
devised various restricted dietaries, the most 
useful and effective appears to be those per- 
fected by Rowe rw 7,1 Except for the milk 
regimen, these diets have the advantage of 
containing sufficient amounts of protein, 
carboh}drates, minerals, vitamins, and calo- 
ries As outlined in Table 19, Rowe has sug- 
gested four diets - one of them (diet 4) consists 
of milk, tapioca, and cane sugar, another 
(diet 3) excludes milk, egg, and cereals; while 
the remainder consist of foods that have gen- 
eral!} proved to cause allergization rarely 
Rowe recommends that diet 4 be given first, 
except of course in cases of hypersensitiveness 
to nulk If the milk diet is perfectly tolerated, 
the patient is put on diet 1, in which certain 
items are omitted or replaced by other sub- 
stances in the event that positive skin reactions 
indicate hvpersensitiveness If the patient 
manifests hypersensitiveness to cereals, he is 
first gi\ en diet 3 Combinations a f these drees 
are also feasible, such as diets 1 and 2 combined 
(particular!} in patients intolerant of legumes), 
or diets 1, 2, and J combined. Roue has re- 
cently emphasized the usefulness of a cereal- 
free elimination diet, consisting essentially of 
all the vegetables, fruits, and meats in diets 1, 
2, and 3. along with soy bean, potato, and 
tapioca as sources of carbohvdrate Fruit- 
and cereal-free diets are indicated in some 
ca^es. These diets are to be maintained for 
two weeks or more. When milk is excluded 
for some time, 4 to 6 Ora of clicalcium phos- 
phate must be administered daily in order to 


JMRonc. V It rood. JbKjJjbI »dJ Orbzr ttaml ASergy, 
FhiUdclphi In 19’* 
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Philadelphia Ua, 1W 



188 


Allergy 


maintain the mineral balance Furthermore, 
the patient must receive Vitamin D Milk 
may be replaced by soy bean products or bj 
almond milk 


must be maintained for fourteen days or 
more, second, in practice it is not readily 
feasible (if only because of financial considera 
tions) to prepare a diet totally excluding the 


Table 19 — Elimination Diets (Roue 1 * ) 


Del 1 

Diet 2 

Del 3 

Det 4 

Rice 

com 

tapioca 

milk* 

Tapioca 

rye 

white potato 

tapioca 

Rice biscuit 

com pone 

breads made of any com 

r „ P a, T(n ir 

Rice bread 

com rye muffin 

bination of soy 1 ma and 



rye bread 

potato starch and tapioca 



Ry Knsp 

flam 


Lettuce 

beets 

tomato 


Chard 

squash 

carrot 


Spinach 

asparagus 

hma beans 


Carrot 

aruchoke 

string beans 


Sweet potato or jam 


peas 


Lamb 

chicken (no hens) 

beef 



bacon 

bacon 


Lemon 

pineapple 

lemons 


Grapefruit 

peach 

grapefruit 


Pears 

apneot 

peach 



prune 

apneot 


Cane sugar 

cane or beet sugar 

cane sugar 


Sesame oilf 

Mazola o 1 

sesame oilf 


Olive oilf 

sesame oil 

soy bean oil 


Salt 

salt 

gelatin 


Gelatin 

gelatin 

salt 


Maple syrup or syrup made 

Karo com syrup 

maple sy rup or syrup made 


with cane sugar flavored 

white vinegar 

from cane sugar flavored 


with maple 

Royal baking powder 

with maple 


Royal baking powder 

baking soda 

Roval baking powder 


Baking soda 

cream of tartar 

baking soda 


Cream of tartar 

vanilla extract 

cream of tartar 


Vanilla extract 


vanilla extract 


Lemon extract 


lemon extract 



* Milk should be taken up to 2 or 3 quarts a day Tapioca cooked with milk and sugar may also be taken 
Plain cottage cheese and cream may be used 

t May be difficult to obtain (Pure soy bean oil may be substituted ) 

J Allergy to it may occur with or without allergy to olive pollen Mazola oil may be used if com allergy is 
not present (or Cnsco if allergy to cottonseed is not present) 


It is often possible by means of these elimina 
tion diets to discover the identity of the aller 
genic food or foods On the other hand, the 
elimination diet method has several definite 
disadvantages in the first place, each diet 


foods most commonly consumed, third — a 
most important drawback — if one of the first 
three diets is not tolerated, one cannot know 
which of the constituent foods are the causativ c 
agents Moreover, they often interpose in 
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surmountable diffi culties for those who must 
eat in restaurants or boarding houses. 

While the principle of the elimination diet 
has in general been well received, Rowe’s speci- 


of amino-acid mixtures, dextrose, and cotton- 
seed, com, or olive oil. Since it is unpleasant 
to taste, it is sometimes fed by Levine tube. 
Pure vitamins and salt mixtures were ghen 


Bevexages 

Cocoa made wuh water from m2k free chocolate 
or cocoa CoSeeoc tea. without mill or cre am. 
Fre«h or bottled frn-t juices, mineral or car- 
bonated waters 

Ry Krtp, com pone, wheat, nee, rye. graham, 
and gluten bread* in which no dairy product 


Made at home without mUL, butter, or cream 

All hinds, served without nuU or aeatn 
Ecc Dishes 

prepared without milk, butter, or cream 


Beyekages 

Chocolate ot cocoa unless made with water 
(Avoid prepared cocoa powder made with dried 
mdk ) Malted milk, or any prepared dnnk 
made with milk 


Rot bread- such as muffins, pepovers. baking 
powder biscuits, gndd> cakes, pancakes, wu£es, 
ot doughnut., unless prepared without milk or 
other dairy products. Whole wheat bread, 
while bread, gluten, rve.or graham bread, unless 
prrjarrd mtbcct motk nr other iiny products 
Zwieback 


AH candies, ordess homemade without dairy 
products or ingredients containing dairy 


Table 20 — Milk-free Diet 
ALLOWED FOODS 


Fruit gelatins, pudding, shortcakes, or cookies 
made without dairy product. Fruit ices made 
with water Do not ite prepared mixes or 

Fais 

Poultry, vegetable, or meat fats, olive oO, or 
othrT salad oBs. Oleomargarine, if not churned 
in milk 
Finis 

AH kinds, raw, canned, or plain cooked with 
sugar, honey, or syrup — served without milk or 

Meats 

All kinds, prepared without dairy products 
hfaSCTXJASEOCS 

Potato chips or popcorn prepared without 
batter Raisins, nuts, olives, pickles 

FORBIDDEN' FOODS 
Dear Piooccis 

Butter, buttermilk, condensed or dried milk. 
Cream, curd, ice cream, sherbets Whole or 
milk P ow d ere d or mailed mflV 
Whey All cheeses 

Dessexts 

Bavarian cream, blancmange, cakes.and cookies 
made with milk, aon, or butter CusUrds, 
ice cream, milk or cream sherbets. Pie trusts 
made with butter Puddings made with dairy 
product* Spanish mam 

Dishes Fiml m s um Alnr 
Boiled salad dressing, unless hom em ad e without 
dairy product*. Creamed foods, foods fried in 
butter, escaHoped dishes, food* prepared au 
gratia. Cranes made with milk, cream, butter, 
or ocher dairy protfiKts. Omelets or scrambled 
eggs prepared with milk, cream, or butter. 
Rare bits, socSe*. or timbales 


Cakes, cookies, and piecrusts made according 
to recipes recommended bj your physician 
S clad Dxessisg 

French dressing, mayonnaise, or other salad 
dressing* made without dairy products 
SeaeOODS 

Mlkind*. Use no dairy product* m preparation. 


Meat or vegetable soups made at home without 
dairy products 

Brown, granulated, powdered, confectioner's, 
maple Homemade jellies, jams, preseries 

kEGETIBMS 

AH kind*, canned, cooked, or raw, prepared 
without butter, milk, cheese, or cream 


Meats 

Frankfurters or any processed meat to which 
dried skim milk has been added. Wiener 

Misotla-nzocs 

Fritters. Oleomargarine, if churned in milk. 
Popcorn, unless prepared at home without but- 
ter Milk chocolate Prepared mires for bis- 
cuits, cakes, cookies, doughnuts, muffins, pie- 
crust, or waffies 
$WCES 

Milk or cream sauces such as white sauce, butter 
sauce, or hard sauce 

Bisques and chowders, unless homemade with 
water All cream or milk soups 
\eget isles 

With butter, milk, cheese, cream, or white sauce 


fieations as to the various diets have been con- 
siderably modified (Dale and Thornburg, 7 * 1 
Waters, 7 * 1 and others). 

Olmsted 75 * has used a diet composed of nu- 
tritional factors in nearly chemically pure form 
for differentiating food allergy from other 
gastro-intestinal complaints. This consisted 

:o D ui, J, ud TaoLMurc, H D J.A.M A 13: 505. 1929. 
Waieis, L: J. Allergy 2; 225, Wit 


separately. Marked relief was obtained in 
cases of food allerg}-. 

Since the physician is often asked precisely 
which foods may be eaten and which must be 
omitted m a milk-, egg-, or wheat-free diet, as 
well as in one excluding all three items, we 
reproduce the tables compiled by the Ralston 
Purina Company, St. Louis, Mo. (Tables 20 
to 23). 
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In conclusion, the advantage of the ehirnna 

tion diets over the trial diet consists in the fact 3 Specific Propeptan Diet 

that, during the search for the allergen, the The term propeptan diet” designates the 
patient can be kept on an adequate and rela procedure in which the protein contained in 
tively varied diet In order to combine this each individual food is “neutralized ” so to 

Tabie 21 — Egg free Diet 
ALLOWED TOODS 

Beverages Fats Poultry and Gam 


Oxoa eoff« fresh or bottled fru t juices m n 
Breads 

Ry Krisp com pone wheat breads Rye or 
nee breads made by an egg free recipe Most 
commerc al breads have eggs as an ingred ent 

Whole wheat cereals barley barley Sour com 
flakes com meal cornstarch potato Sour rce 
flakes rolled oats rye or tap oca 

Desserts 

Fruit gelatins cook es Irostmgs, cake or pud 
d ng made without eggs Use only recipes 
recommended by phy« c an 


Beverages 

Coffee f egg white has been ustd to clarify t 
Root beer which may have had egg added to 
make t loam Mailed drinks or any prepared 
dr nk made w th eggs or egg pow ders 
Baking Powder (except Royal) 

Breads 

Commerc al breads that have egg as an ingre- 
dient or have been brushed w th egg wh te to 
glace the top 
Breaded Foods 

If the breading used is an egg mixture 
Broth or CovsbuuE 

AJU broth and consomme unless cert lied as free 
of egg Also soups that have been cleared with 


Butter Meat poultry or vegetable fats ol ve 
oil oleoma rg it ne 

Frlqs 

Ad k nds raw canned or pla n cooked with 

sugar honey or syrup 

Meats 

Al k nds prepared w tbout eggs 
Milk and Durt Products 
Butter buttermilk cheese cream Evaporated, 
condensed or dried mi Ik whole or slimmed mdk 

Miscellaneous 

Popcorn potato chips raisins nuts olives 
p cklcs Cand es made at borne without eggs 

Use only rec pes recommended by phys c an 
FORBIDDEN FOODS 
Dishes Prepared with Egos 
Baked coddled creamed deviled escalloped 
fried poached scrambled shined hard or soft 
cooked eggs egg drinks egg sauces egg whips, 
or omelets Do not use dr ed or frozen eggs in 
any foods 

Desserts 

Bavarian cream btanc mange cakes cooaies 
custards doughnuts or fro»tings made w th 


Ice Cream 

Ice cream ices and sherbets unless made at 
home w thout eggs from an egg free powder 


Use no egg products m prepara t on 
Salad Dressings 

Made at home without the use of eggs 
Seatoods 

All k nds. Ls no eggs in preparat on 

Cream meat, or vegetable soups prepared at 
home without eggs or egg products (such as 
noodles) 

Brown granulated powdered maple Home 
made jellies jams preserves 
Vegetables 

Alik nds canned cooked or raw p spared w th 
cream milk or butter Do not comb ne w th 
eggs 

Miscellaneous 

Griddle cakes dumplings pretzels noodles 
marshmallows aouffld French toast Ir tters 
prepared mixes for bscuits cakes cookies 
doughnuts rau/Ens orpecrust 

Macaroons meringues or p es (such as custard 
lemon coconut and pumpk n) Pudd ngs, 
unless homemade w thout eggs Spanish cream 

Salad Dressings 

All salad dressings unless homemade w tbout 



advantage with those of the trial diet, chiefly 
the saving of time, the senior author,* 4 * pro 
ceeding from the investigations of Luithlen, 744 
has suggested the specific propeptan diet for 
identifying nutritive allergens 

„ „ jnmA ttchnschr 7* 907 1926 
in I uithlen F Wien mea wennsenr i» 


speak, by the proper administration of species 
specific propeptans Propeptans (see p 217) 
are protein derivatives obtained from indnid 
ual animal and vegetable food proteins b) 
digestion with hydrochloric acid, pepsin, and 
tr> psin While their allergizing effect is at 
tenuated by this chemical action, they still 
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retain the specificity of the corresponding 
proteins. 

In practice the propeptan diet is carried 
out by giving the patient only those foods 
for which propeptans are available 


daily. If the intervals between meals are too 
long for the patient, he may be given lumps 
of sugar now and then. 

Technic One propeptan capsule Is taken with 
water exactly fort) -five minutes before a meal. In 


Table 22 — Wheat-free Diet 


BeyEIACES 

Cocoa, coffee, fresh or bottled fruit jmers, 
mineral Or cuboGAted waters, tea 

Ry-Krssp, corn b rea d, catmerd or potato muffins 
made without wheat. C=e only mopes recom- 
mended bv phvsician 


B headed Foods 

In which the hrearLng mixture contains no 
wheat (Rj -Krtsp crumbs may be used for bread- 


Barley, barley flour, corn flakes, corn meal, 
cornstarch, potato flour, nee flour, nee flakes, 
roGed oats, rye, tapioca. RyEnsp wafers 
crumbled and served with a earn and «ugsr may 
he asetf as brak/isC coral 


Bevhuces 

Cereal beverages or coffee substitutes nude 
kom wheat. (tnlormn&m &> to ingredient, 
may be found on can or package ) Malted 
drinks, beer, or ale 

Hot bread «ucb as muffins, popovera, baking 
powder biscuits made with wheat products. 
gndSe cakes, waffles, or iJwghmiii. Wheat 
bread,, crackers (except Ry Knsp> Gluten 
bread, graham bread, pretzels, com bread, or 
rye bread (unless made at home without wheat 
flour), white bread, whole wheat bread, bread 
stuffing, cr Zwieback 

B?caoidFqo»>s 

la which the breading mixture ton tains wheat 


MXjOR-ED rooos 

Bavarian cream, cornstarch pudding, fruit 
gelatins, homemade ices or tee cream Oatmeal, 
nee, or rye cookies, tapioca pudding, Indian 
podding, Ry Knsp Chimb Crust 
Ft IS 

Butter, meat poultry, or vegetable fats Olive 
oQ, oleomargarine 

Ml kinds, taw canned, or plain cooked with 

sugar, hooey , or syrup 

Meats 

AH meats may be eaten if prepared without 
wheat or wheat products Ready prepared 
meats such as crrvelat, frankfurters, hamburger, 
meat loaf, and sausage frequently contain wheat 
products as fillers 
Mils asp Du»y Ptodccts 
Butter, buttermilk, cheese, cream, evaporated 
mitk. wes, ice cream, sherbet, whole or skimmed 

FORBIDDEN FOODS 

Cexeal 

All dry or cooked ctreaL made from or contain- 
ing whole wheat, f arena, or bran 

DESSEars and P Asians 
Cakes, cookies, custards (unless thickened with 
eggs or cocnstaich'. doughnuts, dumplings, 
puddings, pie, pastnes ice cream cones 


Meats 

Ready prepared meats, such crrvelat. ham- 
burgers. frankfurter, or sausage that mav coo- 
ta.n wheat is a nller Croquettes, nsh rolled in 
cracker meal or crumbs, meat loaf Swiss 
steak, Wiener schnitzel 


JIlSCELLANEOtS 

Popcorn, potato chips, raisins and salad dressings 
if made at home without the addition of wheat 
products Nuts, olives, pickles 

FOCLTHY AND GaHE, SeATOODS 
Use no wheat products m preparation 

Homemade vegetable, cream, or meat soups. 

Sccvas 

Brown, granulated, powdered, confectioner’s, 
maple Homemade jellies, jams, preserves, 

V ECETlKLES 

Ml kinds, raw, canne d, or cooked Add only 
butter, milk, cream, or eggs m preparation. Do 
not combine with wheat products 


MtSTELEANTOCS 

Gravies, griddle cakes, malt products, waffles, 
yeast, pretzels, chib con came, spaghetti, ver 
nucelb, macaroni, or saltines. Prepared mixes 
for biscuits, cakes, cookies, doughnuts, muffins, 
or piecrust. V east cakes 
SlCCES 

wheat is Used for thickening 

Sours 

Cream, chowder, vegetable, noodle, or meat 
soups, unless prepared at home without wheat 
Vegetables 

Baked beans unless prepared at borne without 
wheat Any vegrtaWes served with a sauce 
made with wheat flour 


It is essential that the propeptan capsules* be 
administered forty-five minutes before the next 
meal. Because they are effective onh when 
taken on an empty stomach, meals must be 
given at intervals of at least four hours. Small 
children may be fed at intervals of three 
hours, thus allowing them four or five meals 


* Manufactured bv Dilate Associates, 1»> Locust Street, 
Philadelphia 3, Fa. 


cases of extreme hypersensitiveness to a certain food- 
stuff, it mav be necessary to ascertain the tolerance to 
the propeptan bv giving one-half or one-fourth of the 
contents of a capsule It u absolutely essential that 
alt the protein foods included in the meal should be 
“neutralued" bv the appropriate propeptans Thus, 
tt is not enough to give merely beef propeptan, for in- 
stance, before beef is eaten, regardless of how it is pre- 
pared A meat dish mav con tarn not only meat, but 
also a number of other ingredients, such as flour, egg, 
onion, or spices, depending on whether it is stewed, 
breaded, fried, or prepared otherwise If propeptans 
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for these ingredients are available, they must be ad 
ministered simultaneously with the meat propeptan 
when the propeptans are not available such ingre 
dients may not be included m the preparation of the 


peptans if sensitivity to these foods is suspected In 
addition it may be necessary to administer yeast pro 
peptan When butter is given milk propeptan is 
indicated when lard pork propeptan When vege 


Table 23 — II heat Egg and Khlk free Diet 


ALLOWED FOODS 


Ftu t gelatins fnm ices or puddings made at 
home without wheat eggs or milk Use only 
reapes recommended by your phys c an 


Sea Foods a> 
All ki 


ly products 


s prepared without wheat eggs c 


All kinds raw canned or plain cooked 
sugar honey or syrup— without cream or 
Meats Socre 

All meats if peepared without wheat eggs or Ho™™* meat or vegetable soups 
dairy products Ready prepared meats such as gOGAES 
cervelat frankfurters hamburger meatloaf and 

sausages frequently conta n wheat productsand Brown Simulated powdered confectioners 
skimmed milk Casings may contain egg wh tc ma P lc Homemade jelhes jams preserves 


All foods oh tl sit t must bo prepared without the 
use of wheal produels eggs or dairy products 

Beverages 

Cocoa made with water Coffee or tea without 
cream or milk Fresh or bottled fru t ju ces 
m neral or carbonated waters 

Ry Knsp corn bread oat meal rye potato 
rce or rye rice bread made without wheat, 
eggs or milk Use only rec pes recommended 
by your physician 

Made at home w ithout da ry products or eggs 

Ceeeals 

Barley barley flour corn flakes com meal 
cornstarch potato flour rce rce flakes rolled 
oats lyre tap oca or crumbled Ry Kn p wafen 


Beverages 

Cereal beverages or coffee substitutes made 
from wheat (Information as to ngredients 
may be found on can or package ) Chocolate 
or cocoa unless made with water (Avoid pre 
pared cocoa powder made w Ih dr ed milk ) 
Malted dr nks or any prepared drink made with 
eggsornulk Beer root beer or ale 
Basing Powder (except. Royal) 

Hot breads such as muffins pancakes popovers 
bab ng powder biscuits griddle cakes pretzels 
waffles or doughnuts Wheat breads such as 

bread Com bread rye broad or bread stuffing 
unless made at home without wheat flour 

(except Ry Knsp) Commercial breads that 
have egg as an ingred ent or have been brushed 

Breaded Toons 

Unless the bread ng mixture is free of eggs and 


Miscellaneous 

Raisins potato cb ps (if prepared without but 
ter) nuts ohvrs pckles 

FORBIDDEN FOODS 

Unless made at home without eggs or daily 
products 

Dry or cooked cereals made from or conta ning 
whole wheat, farina or bran 

Desserts and Pastries 
Bavarian cream Mane mange cakes cookies 
custards doughnuts dumplings froslings 
Ices ce cream ice cream cones Macaroons 
meringues Pies such as coconut custard 
lemon or pumpkin Piecmst Spanish cream 
Timbales waffles and marshmallows Use only 
rec pes recommended by your phys cian 

Croquettes and meat loaf Ready prepared 
meatssucbascervclat hamburgers frankfurters 
or sausage that may contain wheat as a fi ler or 
be packed in casings conta n ng egg wb te 
VI lenerschn tzel Su iss steak 


Vegetables 

All kinds raw canned or cooked prepared 
without wheat eggs or dairy products 


Miscellaneous 

Malt products Oleomargarine f churned in 
m Ik gravies yeast waffles frues French 
toast gr ddle cakes pretzels noodles Marsh 
mallow s m Ik chocolate ch 1 con came spa- 
ghetti vermicelli maearon or saltines Pre 
pared bread and pastry mixes Yeast cakes 

Gras es made w th wheat or milk products 
Butter cream hard or white and Hollanda se 
sauces mayonnaise and Tartar sauce Any 
boiled salad dressing unless made at home 

B sques bouillon chowders consomml! c earn 
vegetable mock turtle noodle or meat soups 


V ECETADLES 

Baked beans unless prepared at home without 
w heat Any vegetable served w th sauce made 
w ihda ry products eggs or wheat 


dish In regard to bread it is important to cons der 
whether more than one type of flour was used in its 
manufacture S nee ordinary rye bread is made from 
both rye and wheat flour the propeptans for both have 
to be admin stered Moreover white bread often 
contains milk and the crusts of rolls are glazed with egg 
wh te necessitating the u=e of the appropriate pro 


tables are served the corresponding vegetable pro 
peptans must be given and due cons deration must of 
course be given to the various items u e ed in preparing 
the dish (type of fat flour *pices) It is not possible to 
g ve here all the instances in which prote n items occur 
in masked form m various di'bes 'for further di«cus 
sion <eep 298) 



Diagnosis of Allergic Diseases 


193 


It will be seen from Table 24 that as many 
different propeptan tablets have to be taken 
before a meal as there are proteins m the foods 
Thus, in the example gi\ en, four different 
propeptans are taken before breakfast, nine 
before lunch, and nine before dinner. 

If symptoms are only partially controlled, 
the desired effect can be achie\ ed by increasing 
the dose to 2 or 3 capsules for the suspected 
allergen. In cases in which hypoehtorhydna 
or achylia is suspected, the dissolution of the 
gelatin capsule may be unduly prolonged; 


white bread without wheat propeptan, for 
example, this bread is again given the following 
day together with the specific propeptan. If 
the preprandial administration of the proper 
propeptan again prevents the appearance of 
manifestations, the identity of one of the causa- 
ti\e food allergens has been ascertained. In 
this manner, fourteen to twenty days of 
testing will usually suffice to identify the food- 
stuffs likely to act as allergens 

Since the complete propeptan diet test, 
as outlined above, is often too costly, we 


Table 24. — Example of a Specific Pro pc plan Diet for the Identification of Allergenic Foods * 


Tune 

Propeptans 

1 T “” 

Viral 

7:15 au. 1 

| Orange, wheat, milk, yeast 

[ 8 A.M 

[ Orange juice, wheat cereal, white bread 
and butter, milk 

U:15 aal 

Beef, wheat, rye, yeast, milk, potato, 

1 cocoa, milk, apple 

12 u 

l Roast beef sandwich on rve bread, mashed 
| potatoes, cocoa, applesauce 

5:15 p.m. 

. Pea, Iamb, carrot, rice, wheat, veast, 1 
| milk, cocoa, com 

1 

6pm 

i Split pea soup, broiled lamb chop, carrot, 
nee, white bread and butter, chocolate 
cornstarch pudding, milk 


* The following propeptans are available 
Meats- beef, lamb, pork, veal, chicken 
Sea Food flounder, oyster, shad, shnmp 
Dairy Products- rtulk, Amencan cheese 
Eggs, egg, egg > oik. 

Cereals, barley, com, oat, rice, rye, wheat 

Vegetables, asparagus, bean (baked, lima, so>, string!, cabbage, carrot, celery, lettuce, onion, pea, potato 
(white, sweet), spmach, tomato 

Fruits, apple, banana, grapefruit, femon, orange, peach, pineapple, prune, strawberry 
Nuts: peanut. 

Beverages- coffee, cocoa, tea. 

Yeast- baker’s yeast. 


hence the patient should be directed to open 
the capsule and to take the contents with a 
small amount of water. The same instructions 
should be given in the rare cases of hyper- 
sensitiveness to gelatin If the objective and 
subjective manifestations of the disease show- 
improvement within five days — following me- 
ticulous adherence to the propeptan diet — the 
diagnosis of nutritive allergy is established. 
In order to determine the identity of the food 
allergen, one propeptan after the other is 
omitted even- second day, while the corre- 
spondingfoodstuffisretainedin thediet. Then 
'then symptoms reappear after ingestion of 


have elaborated a so-called limited propeptan 
diet. This method consists of employing 
onlv- a few types of propeptans, at the ex- 
pense of variety in the diet (only one meat, 
two vegetables, etc.). A limited propeptan 
diet might be composed, for example, of only 
seven types of propeptans, such as wheat, 
milk, egg, beef, carrot, potato, and apple 
propeptan By the withdrawal of one of 
the propeptans even- second day, while the 
corresponding food is still ingested, hyper- 
sensitiveness to any one or more of the foods 
in question can be detected. After this pro- 
cedure has been completed, the presence of 
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other nutritional allergens may be ascertained 
by adding a new foodstuff daily without the 
corresponding propeptan The sudden ap 
pearance of allergic manifestations will direct 
suspicion to the food item most recently re- 
stored to the diet 

If strict adherence to the propeptan diet 
does not result in improvement of the patient’s 
objective and subjective manifestations, and 
when nutritive allergy is still suspected, the 
next step consists of systematic elimination 
from the diet of carbohydrates, then of fats, 
and finally of salts as well as of acids This 
procedure must surely lead to the discovery 
of the food allergen, if there is any 

F ENVIRONMENTAL TESTS 

It is well known that hospitalization, trips 
to the mountains, long voyages, and other 
changes of env ironment often lead to the dis- 
appearance of allergic manifestations This is 
true of a large group of diseases, such as many 
cases of prurigo, lichen urticatus chronic 
dermatitis, and neurodermatitis, as well as 
some cases of asthma and vasomotor rhinitis 
Thus, in short, absence from the usual en- 
\ ironment is often beneficial, while the return 
home is frequently followed by reappearance 
of symptoms This fact alone proves — pro- 
vided the diet remains the same — that the 
symptoms are attributable to an exogenous 
allergen that is to be found somewhere in the 
patient's environment (house dust, molds, 
bedding, mattress, pillow, etc ) 

The senior author 74 ' 716 has suggested using 
so called day and night tests to identify the 
agents responsible for such hypersensitivities 

Technic of Day Test After the patient’s sj mp 
toms have completely disappeared during a stay in the 
hospital or elsewhere outside his home he is asked to 
spend three days at home — but only the daytime 
During this time he is not to lie on his bed nor sit on 
upholstered furniture When the patient s sojourn in 
his home under these conditions is followed by recur 
rence of his allergic symptoms — in a case m which food 
allergens can be definitely excluded — the possibility of 
the presence of exogenous allergens within the home 
must be considered Common possibilities are rugs, 
draperies, pets newly painted furniture and the dust 
from bedding and upholstery Other allergens ma> 
enter the home through an open window in the form of 


»«U*BACB E Wien kl n Wchnschr 762 1932 
>«Idem Muenchen med Wchnschr 8* 212 1933 


animal emanations from nearby stables or of gram dust 
from an adjacent farm, or of volatile substances 
(odors) from trees or flowers in the garden Appro 
pnate tests must be performed to exclude these possible 
allcrgizmg agents in the given case 

Tecknic of Night Test When the day test is not 
followed by objective or subjective manifestations the 
patient is permitted to sleep at home for three nights 
If symptoms recur within this time the various com 
ponent parts of the bedding (mattress pillows blankets 
etc ) must be systematically removed from the room as 
a test of their allergenic effect 

However, in an appreciable percentage of cases, the 
patient’s allergic sy mptoms wall persist despite removal 
of all furniture drapes, and rugs and even though the 
patient sleeps on a cot The most likely explanation in 
such cases is that the causative agent is to be found in 
the house dust or molds in the floor or papered walls 

The allergen free chamber, devised bj \an 
Leeuwen, constitutes another method of identi 
fjing exogenous or home allergens While a 
complicated ventilating mechanism was orig 
inally necessary to provide filtered air, at 
present nothing more is required than a small 
room with an efficient air conditioner The 
furniture consists only of a metal bed with 
wire springs, covered with a new sterilized 
kapok or rubber foam mattress, and sterilized 
cotton sheets and blankets When a patient’s 
asthmatic, nasal, or other symptoms disappear 
during sojourn in this allergen free chamber, it 
may be assumed that the allergen is an exog 
enous agent Systematically performed ex 
posure and elimination tests may then reveal 
the identity of the allergens 
Various types of filter masks have been 
suggested to eliminate certain environmental 
allergens (Fraenkel and Levy) They are 
somewhat uncomfortable, however, for which 
reason they ha\ e ne\ er been widely employed 

G LEUCOPENIC INDEX 

Years ago, Widal reported that the white 
blood cell count is greatly decreased not only 
in anaphylactic shock, but also in acute allergic 
diseases Joltram interpreted the hemoclastic 
crisis test as positive when the decrease in the 
white corpuscle count exceeded 2,000 per cubic 
millimeter Vaughan 41 employed this prin 
ciple to identify the food allergen, and on this 
basis elaborated a diagnostic procedure that 
he called the leucopemc index (i e , relation- 
ship between fasting and postprandial leu- 
cocyte count) 
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Technic Two leucocyte counts, thirtj minutes 
apart, are taken on the patient in a fasting state .After 
ingestion of the suspected food only, another white 
blood cell determination is made every 20 minutes tor 
four times and compared with the fasting level If the 
number of white blood cells after ingestion is 1,000 
low er than before, the result is to be considered positn e 
At least file to six hours must haie elapsed since the 
previous meal. Another important point is that all the 
counts should be taken bj a single technician, using the 
same diluting pipettes and counting chamber Fur- 
thermore, it is essential that the patient smelly avoid 
phjsical exertion as well as ps>chic upsets (excitement) 
both before and dunng this test. Vaughan states that 
in 80 per cent of the tests the results correspond with 
clinical obsenations But he concedes on the other 
hand that repetition of the test quite otten uelds 
vaoing results 

This method has been frequently checked 
and has met with considerable support as well 
as criticism. Gay 717 prefers the postdigestive 
leucocyte response to all other methods, such 
as elimination diets, food diaries, skin tests, 
etc. R listen, 7,5 Rost, 74 * and Schreus 7s0 have 
achieved excellent diagnostic and therapeutic 
results with this technic, particularly in allergic 
dermatoses. Rinkel 7al recently pointed out 
that a decrease in the leucocv te count of much 
less than 1,000 cells may be significant, and 
also that the test may be of just as much value 
in determining which foods are definitely com- 
patible, as reflected in a “trajectory-type” 
leucocyte curve. He suggested that marked 
leucopenic responses in the absence of asso- 
ciated symptoms may indicate the occurrence 
of delayed reactions ten to fourteen hours after 
the test, or the probability of cumulate e 
reactions. On the other hand, Brown and 
Wadsw orth ;s2 studied over 2,000 leucocyte 
counts, and concluded that there is no physi- 
ologic justification of the use of the leucopenic 
index. Loveless et al. 7 ^ disapprove of the 
method, because in some cases they observed a 
rise in the leucocyte count despite marked 
allergic symptoms following ingestion of know n 
allergenic foods Furthermore, there are dis- 
advantages inherent in this method, in that 
onh- one food can be tested on one day and it 


5,5 Gw, L P - J A M \ 196: 969. 1916 
"’Rcstxn.E M, Arch DcrmJt S. S>ph 37 52,1928 
'** Rost, G A.- Klin Wchoschr 18- 1ST, 1939 
’w Semites. H T : Muenchen med Wihnrfbr 86- 1027. 1939 
n > H J Ann Allcrgj 2. SH, 

Biown, E A . »ndW adswo«t». G P J Vltergy ’ 313. 193S 
■w Lovttiss, M , Dousing, l~. »nd D iirM-'N, R J. Allergy *- 
2*6, 1937. 


is not advisable to perform another test on the 
following day, since delayed reactions have not 
infrequently been observed. 

The present writers are in full agreement 
with Vaughan, n ho, in his book, ends a chapter 
on the subject with these words: “We must 
conclude that the leucopenic index is still in 
the experimental stage and cannot be dis- 
cussed at this time as a routine diagnostic 
procedure in allerg} ” 

H ACCELERATED PULSE RATE 
Coca 7 * 4 observed that patients allergic to 
food exhibit an acceleration of the pulse rate, 
and less strikingly, a fall in blood pressure, 
when under the influence of an allergen. He 
therefore devised a system of checking the 
pulse rate before and after the ingestion of 
each food. A significant post-ingestive tachy- 
cardia indicates sensitivit} to the food eaten. 
The method requires a combination of the trial 
diet and pulse counts The patient is placed 
on a sharph restricted diet for 4 days in order 
to establish the normal range of the pulse rate. 
Other foods are then sv stematically tried, one 
after the other, and their effect on the pulse 
rate is careful!} recorded The specific ac- 
celeration varies in degree to a maximum of 
thirty or more beats a minute above the in- 
dividual^ upper normal limit, and usually 
occurs within one hour. If the results are 
indeterminate, a second feeding may be tried 
at once Recentl) , Coca TSj has discussed some 
of the difficulties in the interpretation of the 
pulse record encountered in the practical 
management of cases ol lood allergy. Rtn- 
hel 7, ‘ reports some success with this technic, 
but tinds that there are many food allergies 
not associated w ith changes in the pulse rate, 
and also points out that the most \atuable 
feature of the pulse increase is to suggest the 
occurrence of delayed reactions 10 to 14 hours 
after the test If further investigations sub- 
stantiate Coca’s observations, this method 
could become a valuable diagnostic technic. 

I. DANGERS INVOLVED IN ALLERGY 
TESTS AND THEIR PREVENTION 
Every physician who undertakes to perform 
allergic tests should be aware of the fact that 

■s'Coca. A F Familial Nonreagimc Food-VHerjr> Springfield, 

111 Thomas. 1913 
-» Idem Ann Allerfi 1. 2. WM 



196 


Allergi 


these tests are by no means without danger 
It is essential, therefore that whenever such 
tests are performed, epmephnne (adrenahn) 
circulatory stimulants (nikethamide metra 
20 I), morphine, and oxy gen should be instantly 
a\ atlable 

Every method is of course capable of pro 
ducing untoward manifestations However 
those methods in which allergens are intro 
duced into the organism, particularly the 
intracutaneous tests, are potentially the most 
dangerous The sequelae of an intracutaneous 
test ma\ be of three kinds (1) very strong 
local reactions w ith inflammation ev en leading 
to lymphangitis and lymphadenitis, and, in 
very rare cases, to erysipelas like conditions 
(Sulzberger), (2) focal reactions m the nose 
or bronchi, depending on the original shock 
tissue, (3) systemic manifestations, such as 
generalized urticaria preceded by severe prun 
tus and accompanied by headaches general 
malaise, nausea, and vomiting More severe 
symptoms are rather rarely encountered, 
these include precordial pain, anxiety, signs 
of shock (drop in blood pressure) dyspnea, 
which may even reach a sensation of suffoca 
tion, abdominal cramps, severe diarrhea 
involuntary urination and defecation and very 
occasionally tonic convulsions, especially in 
the extremities 

Other cases, instead of presenting the clinical 
picture of anaphylaxis will exhibit a mtntoid 
crisis These patients feel a sudden rush of 
blood to the head with a sensation of great 
heat and pressure m the head, along with 
dizziness and ringing in the ears Objectively 
there is first a bluish red discoloration of the 
face, then of the trunk and of the extremities, 
due to extreme vasodilation These symptoms 
are frequently accompanied by a hacking 
cough or whooping cough like paroxysms, 
together with nausea 

Systemic reactions have frequently been 
seen W hile it is usually possible to manage 
them by prompt and adequate therapy (for 
details see chap XX), occasionally they may 
lead to death in anaphylactic shock The 
following citations represent only a few of the 
reported deaths directly attributable to tnlra 
cutaneous tests Baagoe (0 1 cc of egg protein) , 
Cooke (0 02 cc of fish glue) , Lamson (0 03 cc 
of horse serum), Boughton (0 06 cc of horse 


Serum) Freedman (0 05 cc of horse serum) 
Vance and Strassmann (silkworm wool ka 
pok) Severe constitutional and focal re 
actions (Randolph, 756 Swmeford s6 ») and even 
death (Sw ineford 7il6a ) mav occur even though 
the skin reaction is negative or before there 
has been time for it to become strongh post 
tive 

\\ hile deaths due to scratch tests are nearly 
unheard of and while systemic reactions are 
far less frequent than with the intracutaneous 
technic, they are not unknown (see p 161) 

Severe general manifestations have also 
been observed after testing by mouth As 
might be expected, gastro intestinal symptoms 
are most in evidence here, frequently accom 
Pamed by urticaria and angioneurotic edema 
There ace also se\ eral reports of death folio w 
mg ingestion of minimal quantities of various 
foods Fmkelstem Finizio Sales etal Wason 
Hutmel, and Campbell (milk), Halberstadt 
(buttermilk), Bowen (egg) von Stark (peas), 
Benson (cottonseed meal) etc 

The patch test method also involves certain 
sequelae, though of a far less dangerous kind 
The local reaction sometimes persists in severe 
inflammation and pigmentation of long dura 
tion, ulceration and severe scarring or keloids 
are very rarely observed Furthermore, flares 
of the sites of skin lesions or previously per 
formed tests are frequently encountered 
These flares are sometimes followed by ery 
throdermas and by general manifestations 
Finally, patch tests can produce sensitization, 
as in 0 08 per cent of the cases observed by 
Bonnevie 7 " 7 (40 out of o0,000) Epstein 758 
summarizes the hazards of patch testing as 
sensitization of the tested area, exacerbation 
of quiescent lesions, generalization of localized 
eruptions, and possibility of constitutional 
reactions The last may occur even though 
the test is negative (Saunders 75 *) The legal 
aspects of this test method were thoroughly 
covered by Downing 760 
The conjunctnal test can cause severe 
chemosis and even corneal ulceration ’N asal 

"•Raitooith T G J A 'I A 116 430 1944 
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tests can initiate unpleasant and persistent 
local infatuation, as well as irritation of the 
paranasal sinuses. Furthermore, these tests 
may exacerbate an existing asthmatic con- 
dition. 

Bronchial tests may elicit asthmatic reactions 
persisting twelve to tv. enty-four hours despite 
proper therapy. 

The dangers unroll ed in the various methods 
of testing can be reduced, at least m part, by 
the following precautionary measures. In 
the first place it must be emphasized that 
an accurate and detailed history should be 
taken before any test is performed. When 
the patient complains of being particularly 
sensitive to a certain drug or food, tests with 
this agent should either not be made at all, 
or only with special care. 

The various methods require different kinds of 
precautionary measures. These may be out- 
lined as follows: 

1. IXTRACUTAXEOtrS TESTS 

We have repeatedly pointed out that — 
with the exception of tests with bactena or 
their products, such as tuberculin — it is best 
first to ascertain the patient’s tolerance by 
means of scratch tests. If they give rise to 
reactions, intradermal testing might be dan- 
gerous. No more than ten tests should be 
made at one time. If no adverse reaction 
occurs within ten minutes or so, another ten 
tests may be performed. Furthermore, in 
testing intracutaneouslv, two or more bi- 
rd logically related allergens must never be 
injected at the same time. For example, 
tests should not be made simultaneously with 
several pollen extracts. 

Care should be taken about sterility. The 
patient should not be allowed to leave until 
about thirty minutes after the last tests are 
made. Sterile 1:1,000 epinephrine should 
be kept at hand; at the first danger signal 
(sneezing, itching of eyes, difficult respiration, 
or pruritus), about 0.5 cc. should be injected 
Subcutaneously into the region of the reaction, 
and repeated if necessary. On leaving, 
the patient should be given one or two capsules 
of ephedrine sulfate, of 0.025 Gm. (M grain) 


each, so that he may be able to combat any 
possible delayed systemic reaction. Such 
manifestations, often appearing after a delay 
of several hours, are particularly treacherous, 
since thej' may occur despite entirely negative 
immediate skin reactions (Cooke, 761 and per- 
sonal observations of the writers). 

Sulzberger has pointed out Chat if an in- 
jected substance, such as arsphenamine, elicits 
a positive reaction, and if it is desired to 
prevent the possibility of sensitization, this 
can be accomplished by injecting a small 
quantity of the same substance intravenously 
twenty-four hours later. 

2. Peroral Tests 

In cases in which the history leads one to 
expect sex ere manifestations following inges- 
tion of certain foods, it is advisable to avoid 
testing with these in raw form Instead, the 
well-cooked protein in small doses (about 1 
Gm ) may be given. A safer way is to use 
the specihc propeptans derived from the native 
protein by digestion with hydrochloric acid 
and pepsin. 

3 Patch Tests 

Needless tests are to be avoided, since, as 
mentioned aboxe, there is a possibility of 
producing sensitization. The concentrations 
used must be nontoxic (correct percentages 
are gi\en in the tables in the Appendix). In 
extremely hypersensitive cases, the test sub- 
stance is to be applied for only a short time 
(e.g. r one hour) and the “without cover” 
and window patch technics are to be employed. 
The patient should always be told that he is to 
remove the patch at once if he feels any itch- 
ing or pain No more than ten tests should 
e\er be applied at once, since there is a pos- 
sibility of cumulate e effect. A preliminary 
test for hypersensitiveness to adheshe plaster 
should be made. No tests should be under- 
taken in the presence of acute skin eruptions. 
Tests are never to be applied at sites where 
a strong reaction might be undesirable from 
the cosmetic point of view. 


■oCoon.R.A. Ana. bL Mrf. 1. KS. DU. 



Chapter XII 

PRINCIPLES OF TREATMENT 


AA7E SHALL here consider only the general 
' principles of allergic therapy, while the 
appropriate treatment of the vanous diseases 
of hypersensitiveness will be discussed in detail 
in the relevant chapters 

There are five ways of combating allergic 
diseases The method of choice depends on 
whether the identity of the allergen is known, 
whether it is feasible to eliminate or to a\oid 
the allergen, whether specific hyposensitiza 
tion or deallergization is possible, whether the 
original hypersensitiveness remains m on ova 
lent or becomes pol> valent, and on other 
considerations The therapeutic approach in 
dicated in a given case must be determined 
after careful consideration of all these cir- 
cumstances and sometimes after appropriate 
therapeutic tests 

The five methods of treatment are (1) 
prophylaxis, (2) specific hyposensitization, 
(3) heterospecific hyposensitization, (4) deal- 
lergization, (5) sjmptomatic therapy In 
addition, attempts must be made to combat 
the factors predisposing to allergy 

A PROPHYLAXIS 

“Since the underlying cause of human hy- 
persensitiveness is unknown, no prophylaxis 
based on a fundamental etiology is as yet 
possible” — this pessimistic but justified 
sentence opens Kern's 760 article on prophy 
laxis in allergy Nevertheless, there are 
several ways of achieving at least a certain 
amount of prevention The prophylactic 
measures may be divided into three groups 

1 Preventiov of Allergization 

As has been shown, it is known that in 
dividuals with bilateral inheritance of allergy 
are especially prone to develop severe allergic 
conditions On this ground, it may be ad 
visable for the physician to try to persuade an 
allergic patient not to marry a mate who also 
suffers from asthma, migraine, or neuroder 


matitis for fear of passing their hypersensitive- 
ness on to their offspring in enhanced degree 

As a general rule injections of foreign serums 
should be given only when absolutely neces 
sary, since they frequently tend to allergize 
Toxoids should be employed in preference, 
when possible 

Expectant mothers who are allergic should 
take special care during pregnancy to avoid 
all foods to which they are or were hyper 
sensitive, these precautions may help to 
prevent allergization of the fetus t n utero 
Moreover, such women should carefully avoid 
overindulgence m any protein, such as milk 
or eggs, particularly in the raw state It 
must be admitted, however that as a rule these 
precautions are of little avail 

On the other hand — as Schwartz and his 
associates 763 have pointed out — the recent 
alarming increase in epidermal allergization by 
chemicals, dyes, and wearing apparel can be 
prevented, at least to a certain extent, by the 
following measures When manufacturers use 
newly developed chemicals in fabrics they 
should test them on animals for primary ir 
ntant qualities by a twenty four hour patch 
test, and for sensitizing capacity by a forty 
eight hour test made ten or more days after 
the first one If this yields a negative result, 
comparable tests with the fabric itself should 
be made first on a small and later on a larger 
number of persons, with appropriate controls 
Bj means of this “prophetic patch test” 
(Schwartz and Peck 72 '') the 4 potential sen 
sitizing capacity” (Sulzberger and Baer 721 ) 
of newly introduced consumer articles intended 
for use on or next to the skin, or of new sub 
stances used in manufacturing processes, 
may be determined, and makes it possible to 
screen out those of possible allergenicity and 
to choose the relalnely less sensitizing sub 
stance However, negative results in a test 
series, even one of considerable size, can never 
guarantee the absolute innocuousness of anj 
agent 
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It is also necessary that the material be so 
made that perspiration will not dissohe out 
the dyes, finishes, plasticizers, stabilizers, 
anti-oxidants, and accelerators used in the 
manufacture. 

2. Elimination of the Allergic Factor 

When the identity of the allergen is known, 
elimination of it is strongly indicated The 
significance of elimination methods is clearly 
revealed by Rachemann's™ studies. In a 
series of 213 asthma cases, 62 (30 per cent) 
showed definite impro\ement after the elimi- 
nation of certain substances. The list of these 
substances comprises animal substances in 15 
cases, feathers in 2, foodstuffs m 7, and dust 
in 3. In 35 cases the agent was not identified, 
but the condition improved considerably when 
the patient changed his residence 

When the allergen can be determined, and 
when it is of such a nature that it can be more 
or less readily eliminated, remoxal of the agent 
may speedily arrest the symptoms of an 
asthma or rhinopathv, even of mam years’ 
standing. In mild cases of food allerg} , 
it is sometimes possible, particularly w hen the 
hypersensitiveness to protein foods has been 
acquired only recently, to restore tolerance 
merely by excluding from the diet for a 14 day 
period all animal proteinand the pnncipalx ege- 
table proteins (e.g., legumes, bananas) At the 
end of this interval patients will often be able 
to tolerate moderate quantities of the food 
which previously elicited allergic s\ mptoms 
In the great majority of cases, howe\er. the 
underlying hypersensitneness disappears — 
without treatment — only after a long time, if 
exer. 

In dealing with food allergy, it is ob\iously 
an easy thing to eliminate such luxury foods as 
lobster and oysters, or such occasional items as 
strawberries and chocolate When the hy~ 
persensitixeness is strictl} specific, the non- 
tolerated food can sometimes be replaced w ith 
impunity by a similar food (e g , cow ’s milk 
by goat’s milk or sox bean milk), similar!} , a 
necessary drug that cannot be tolerated — 
quinine, for example — can perhaps be satis- 
factorily replaced by a stereo-isomer <chin- 
idine, cinchonine). 
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The possibility of producing hypoprote- 
inemia by prolonged diets eliminating milk, 
eggs, meat, or other proteinogenous foods 
must be kept in mind and, if necessary, pre- 
xented b} increased allowances of tolerated 
proteins or by administering amino acids. 
Hill 7 *** and others have used amino acids in 
cases of extensive protein allergy, especially in 
infants, xvith very favorable results How- 
exer, the ax’aifabfe preparations also contain 
proteoses and peptones It is not surprising, 
therefore, that in some cases we found these 
preparations to be allergenic Careful con- 
sideration should also be gix-en to the vitamin 
content of elimination diets, and the requisite 
vitamins administered if necessary m syn- 
thetic form 

In cases of asthma due to reaction to 
animals, contact with horses, dogs, and cats is 
to be axoided as much as possible 

If hypersensitix eness to some part of the 
patient's bedding is demonstrated, sexeral 
different approaches can be recommended 
One is to replace the allergenic material, such 
as feathers in pillows or horsehair in mat- 
tresses, with substances to which the patient is 
not sensitixe, for example, kapok pillows or 
rubber foam mattresses are often suitable. 
How exer, since it has been obserx'ed that 
patients who are hx persensitix-e to feathers 
tend m time to become allergic to kapok and 
similar substances, we recommend that mat- 
tresses and pillow s be cox ered with dustproof 
casings, equipped with zippers for remoxal. 
A simple way to ax-oid all the common allergens 
in bedding, at least for a short time, is the use 
of an ordinary canvas (army) cot without 
mattresses, pillows, or woolen blankets 

H\ persensitix-eness to molds in a damp house 
can be managed bx use of an efficient air con- 
ditioner that remoxes the moisture from the 
air, and if necessary by pumping away free 
water from the cellar. This will often afford 
the patient total freedom from svmptoms — 
at least in the house 

Another form of prophy lactic management 
is chmatotherapx in hay fever: during the 
pollination period of the plants inx-olxed, the 
oatient leaxes his customary emironment 
and goes to a place that has no such x egetation 
(mountains, seashore, desert) 
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When an apprentice under given work con- 
ditions (e g baker, carpenter) manifests spe 
cific hypersensitiveness (to flour or wood, 
respectively), the patient is best advised to 
choose another vocation 

Preventive therapy in allergy includes the 
avoidance of common colds as far as possible, 
particular^ in the case of asthmatics 

3 Environmental Control 

When house dust has been identified as the 
cause of an allergic disease, the following in 
structions are given 

INSTRUCTIONS FOR PREPARATION AND 
MAINTENANCE OF DUST FREE ROOM 

a) PREPARATION 

(1) All furniture, rugs, curtains and draperies are 
to be removed from the room and all closets emptied 

(2) The room including walls ceilings, closets, 
spaces behind radiators, and all hidden surfaces, must 
be thoroughly cleaned, floors and all woodwork scrubbed 
and the floor waxed 

(3) All wall cracks and holes in the floor or walls 
around pipes entering the room should be permanently 
sealed If hot air heat is used, a dust filter of cotton 
or glass fiber should be placed behind the grating and 
changed regularly When not in use, the register 
should be sealed off completely 

(4) Screens, ventilators, air conditioners, or air 
filters are desirable 

(5) Small washable rag rugs and plain washable 
curtains may be used 

(6) Aftercareful cleaning only the necessar} articles 
of furniture— no upholstered pieces — may be placed in 
the room No pictures are to be hung Bookcases 
wall hangings, knick knacks are rot permitted in the 

b) MAINTENANCE 

(1) The room should be cleaned every day and given 
a complete cleaning once a week A damp cloth or 
iiiU-d .ro!\n .should be. used on furniture the floor, under 
furniture, on baseboards, moldings, window sills, walls 
if painted etc The room should be aired, and the win 
dowsand doors then closed for three or four hours before 
the patient enters the room 

(2) The patient should be out of the room during 
cleaning If a woman is forced to do her own cleaning, 
a mask of four or more thicknesses of gauze must be 

(3) Venetian blinds should be cleaned and rugs 
washed at least once a week Curtains are not per 
nutted 

(4) No pets (dogs, cats, canaries, etc ) should be 
allowed to enter the room Plants and cut flowers 
should not be kept in the room 

(5) Only such cosmetics and insecticides (sprajs or 
powders) as are approved by the physician after testing 
may be used by the patient and others in the household 


Camphor tar and other odoriferous substances are to 
be avoided 

(6) Doors and windows should be kept closed as 
much as possible especiall> w hen the room is not in use 

(7) If the patient is a child onl> unstuffed washable 
to> s should be allow ed and none that accumulate dust 

c) SPECIAL INSTRUCTIONS REGARDING THE BEDROOM 

(1) All the directions given above should be followed 

(2) If there is more than one bed in the room each 
must be treated in the same way Metal beds are 
preferable 

(3) The bed and springs should be scrubbed (outside 
of the room) the mattress and box spring cleaned with a 
damp cloth and dried 

(4) Mattresses pillows and box springs must be 
completely enclosed in covers made of impervious 
(allergen proof) materials Seams should be tightly 
sewed or a zipper used, and covered with adhesive tape 
Alternatively, a foamed latex mattress and pillow may 
be used No mattress pad is permitted Mattresses 
should be cleaned on both sides with a vacuum cleaner 
twice a week 

(5) Bedclothes must be fresh laundered blankets 
and spreads, washable No mattress pad should be 
used Fuzzy and unwashed blankets as well as quilts, 
should be avoided The bedstead, springs, and all 
beddothing must be washed weekly 

(6) Outer clothing such as shoes and coats, as well 
as household objects should not be kept m the clothes 
closet 

(7) This room is not to be used for dressing and 
undressing, it is for sleeping only 

d) GENERAL 

(1) Upholstered furniture is best avoided If it 
must be used it can be rendered dustproof by careful)} 
replacing the muslin under the decorative fabric and 
the cambric at the back and bottom, with impervious 
material Particular attention must be paid to tacking 
and sealing the edges and seams 

(2) The floors and furniture in the other rooms must 
be thoroughly cleaned daily, at a time when the patient 
is out of the house Dust should be kept down by the 
use of a vacuum cleaner and an oiled or damp cloth 
The house should then be aired 

(3) Attics closets, basements, and storerooms are to 
be avoided 

In cases in which it is desired to test or 
treat with “autogenous” dust, the patient is 
given the following directions 

INSTRUCTIONS FOR COLLECTING 
HOUSE DUST 

Since you are suspected of being sensitive to house 
dust, we must have a sample of the dust from your own 
home, in order to test >ou If >ou have symptoms 
while at work, we also need dust from your place of 
work 

Do not collect the dust yourself, since this might 
make you worse 
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If possible a vacuum cleaner should be used, prefer- 
ably with a new bag; otherwise, be sure that the bag is 
thoroughly cleaned before starting. Beat and sweep 
the mattresses, pillows, upholstered furniture, and 
drapes, in order to get the dust to the surface before 
collecting it Go o\er the rugs and add the dust sw ept 
from the floor Ha%e the dust from the cleaner bag 
put into a box Enough to fill half a shoebox is neces- 
sar> Wrap it secure! j , write >our name on the out- 
side, and bring it with > ou on j our next \isit. 

When the allergic condition is due to factory 
dust, and when the patient is obliged to con- 
tinue working at his occupation, he is best 
advised to make use of a dust respirator.* 
Before a child of allergic parents is born, 
arrangements should be made to prepare the 
infant’s future environment so that there will 
be a minimum of exposure to inhalants such 
as feathers, hair, kapok, and dust. In other 
words, feather pillows, down comforters, woolen 
blankets, hair mattresses, etc., are not per- 
mitted on the infant’s bed. Carpets, drapes 
and curtains are to be removed from the room. 
The floor should be covered with linoleum. 
Furry toys should not be allowed, and dogs and 
cats should be kept away. The mother, nurse, 
and others should wear simple white cotton 
clothes, not silk or w ool. The child should be 
kept in his room and not taken elsewhere in 
the house. 

B. DIFFERENCES BETWEEN HYPO- 
SENSITIZATION (DESENSITIZATION) 
AND DEALLERGIZATIOX 
A discussion of the differences in principle 
between the methods of hyposensitization and 
deallergization will be found on page 91. 
In hyposensitization, supposedly, the anti- 
bodies circulating in the blood are markedly 
increased, while in deallergization the tissue 
antibodies are neutralized. Thus, the dif- 
ference between these two most important 
anti-allergic approaches is a qualitative not 
a quantitative one (Urbach and Gottlieb 783 ). 
Two examples will illustrate this. 

Hyposensitization is accomplished, in the case 
of an individual hyerpsensitive to pollen, by a 


* A* tb« Dupo Respirator do 21 (m»de by the Portable Lamp 
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course of subcutaneous injections of pollen in 
small and systematically increasing dosage, 
with the result that the blood acquires an 
excess of specific antibodtes. When this anti- 
gen is encountered later, it is so completely 
bound by the antibodies circulating in the 
blood that it cannot enter into contact with the 
tissue antibodies, which, of course, are the only 
antibodies leading to elicitation of allergic 
manifestations. However, when the admin- 
istration of antigen is interrupted, the anti- 
bodies circulating in the blood are gradually 
eliminated, while the tissue antibodies remain. 
Hence renew ed contact with the antigens w ill, 
at a later time, again bring on an antigen- 
antibody reaction in the tissues, with its al- 
lergic consequences. 

Deallergization, as used for clinical purposes, 
is effected chiefly by oral administration of 
small amounts of the antigen in order to call 
forth microshocks so mild that clinical symp- 
toms are not produced. For example, an 
individual hypersensitive to iodide will be 
given 1 mg. of iodide by mouth and then 
0.25 Gm. forty-five minutes later. The first 
minute quantity of allergen produces within 
the organism a microshock that is strong 
enough to neutralize the available supply of 
antibodies — resulting in a so-called negative 
or anergic phase. For the duration of this 
phase, newly introduced antigen encounters 
no antibodies and thus cannot enter into an 
antigen-antibody reaction. Antibodies formed 
subsequently are immediately neutralized by 
the traces ol the antigen remaining nithsn the 
organism. This results, first, in a temporary 
state of insensitiveness, and then, following 
systematic repetition of the procedure, in a 
permanent state of insensitiveness due to the 
absence of antibodies (for further details, 
see p. 93). 

These two methods ha\e one thing in 
common — administration of minute quantities 
of antigen. While deallergization exploits the 
anti-anaphylactic principle to create the 
anergic phase, with arrest of production of 
specific antibodies as the ultimate objective, 
hyposensitization methods employ the device 
of quantitatively increased administration of 
antigen to achieve an increase in antibodies. 
(Table 14 outlines the relationship between 
these two methods.) 
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There is some exidence that methods of 
hyposensitization under certain conditions 
particularly if carried out for a number of 
years, may ultimately lead to deallergization 
Thus, after many years of hyposensitization 
therapy, the number of skin sensitizing anti 
bodies progressively decreases in some 
patients, to a point at which the serum is no 
longer capable of transferring sensitivity 
(Sherman, Stull, and Cooke 768 ) It is hoped 
that future investigation will reveal the con 
ditions under which this stage of decreasing 
antibody titer can be more quickly and per 
manently achie\ed 

C SPECIFIC HYPOSENSITIZATION 
(DESENSITIZATION) 

We understand the term “specific hy 
posensitization” to designate those methods of 
treatment by which systematic administration 
of increasing concentrations of antigen leads to 
anincrease m the number of antibodies These 
antibodies, circulating in the blood, can then 
completely neutralize substantial quantities 
of antigen, so that the latter cannot react with 
the fixed antibodies — thus pre\entmg the 
appearance of allergic manifestations 

Hyposensitization can, m principle, be car 
ned out in different way s It is preferable to 
employ, when feasible the route that will bring 
the antigen into direct contact with the organ 
primarily affected— the shock organ The 
senior author 767 demonstrated experimentally 
that, in cases of hypersensitn eness of the skin 
and of the mucosa to the same agent, epider 
mal administration of the antigen hyposen 
sitizes only the skin and not the mucosa while 
on the other hand epimucous administration 
affects only the mucosa and not the skin 
Failure to meet this requirement certainly 
explains why subcutaneous treatment so fre 
quently fails in intestinal allergies, why oral 
administration is ineffective in neuroderma 
titis, etc We must differentiate, therefore, 
between the cutaneous intracutaneous, sub 
cutaneous, intramuscular, epidermal oral, 
rectal, nasal, and bronchial routes of admin 
istration — choosing the route according to the 
particular shock organ 
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Methods of hyposensitization consist es 
sentially in administering — by injection in 
gestion application, or spray— a dilution of the 
antigen just sufficient to elicit a minute re 
action m the shock organ and in then repeating 
the administration when these manifestations 
of the antigen antibody reaction have dis 
appeared (about three to seven days) In 
this way, gradually increasing doses of antigen 
produce a marked increase m the organism’s 
antibody titer particularly with respect to 
circulating antibodies 

If, after a while, the administration of anti 
gen is interrupted, there is a gradual decrease 
of the free antibodies circulating in the blood, 
while the number of cellular antibodies re 
mains constant, as a result, definite clinical 
manifestations are elicited when contact is 
renew ed betw een the antigen and the allergized 
organs Howe\er, if the patient — as in the 
perennial treatment of hay fever — receives 
antigen injections all through the year, and is 
thus constantly maintaining sufficient cir 
culating antibodies he can remain free of 
clinical symptoms Whether or not this ad 
vantageous situation will persist through a 
second or third hay fever season after therapy 
is interrupted, we have not as yet had enough 
experience to say This method is apparently 
adequate to bring about clinical insensitiveness 
to weak allergens or to allergens to which the 
individual is rarely exposed, but it has been 
found that this state of relative insensitiveness 
is likely to be overcome by any massive ex 
posure to the allergen, showing that the tissue 
antibodies ha\e not entirely disappeared 
Before discussing the various methods of 
hyposensitization it might be well to mention 
one reason for failure inherent in all the 
methods even if the causative allergen has been 
accurately identified One of the mam reasons 
why attempts at hy posensitization often fail is 
that it is frequently impossible — either because 
of the patient’s circumstances or because of 
the nature of the allergen — to keep the patient 
from contact with the allergen during the 
course of treatment It may be said cate 
gorically that the chances of success of specific 
hyposensitization in a given case w ill depend on 
the extent to which the patient avoids exposure 
to the allergen during the course of treatment 
In some cases it is actually necessary to keep 
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the patient in an allergen-free room for a few 
days (see p. 194). 

1. Intracutaneous, Subcutaneous, and 
Cutaneous Hyposensitization 

Intracutaneous and subcutaneous methods 
of hyposensitization are the best known and 
most widely employed procedures intended to 
increase the antibody content of the blood. 
Until quite recently, they were, for example, 
the only known approach in the anti-allergic 
treatment of haj fever and asthma There is 
no sharply defined distinction between these 
two approaches Some authors prefer the 
intracutaneous route, because there is some 
evidence that the injected substance is ab- 
sorbed more readily (Feinberg and Bernstein 764 ) 
and because use of this route elicits more rapid 
and greater production of skin antibodies. 
However, the majority use the subcutaneous 
technic. The advantages of the latter are that 
it is less painful and that it permits the in- 
jection of a larger volume of the antigen ex- 
tract. Both allow* of precise dosage, in con- 
trast to the cutaneous method. 

Intracutaneous hyposensitization is begun 
with 0.1 cc. of a concentration ten times more 
dilute than that which just elicits a positive 
intracutaneous reaction in the patient In a 
majority of cases, this dose is about 0 1 cc of 
a 1:100,000 or 1:1,000,000 dilution of the 
allergen. The course of treatment is then 
continued in the following manner If there 
is no reaction, successive doses are increased b> 
0.1 cc. oi the same dilution of the extract, at 
intervals of about three days. The amount to 
be given in one dose by the intracutaneous 
technic should not exceed 0.3 cc. Then 0.05 
cc.of the next concentration, ten times stronger, 
should be injected, followed by 0.1, 0.2, and 
0 3 cc. if the local reaction is no larger than I 
inch in diameter and if no focal or general 
reactions occur. Treatment is continued in 
this way with the next concentrations, as long 
as contra-indications do not appear. The 
maximum dose reached should be continued at 
weekly intervals for several months, until all 
clinical manifestations have disappeared. If 
any injection elicits a severe local reaction or a 
focal or general reaction, the subsequent in- 
jections must be of the same or smaller quan- 

** firatic, S M, ind Br»\srm, T B J Wne *- -'U. BJ! 


tity, and sometimes even of a weaker dilution 
of the extract 

The advantages and disadvantages of the 
subcutaneous method are given above The 
recommended gradation of doses for subcuta- 
neous hyposensitization will be found m Table 
25. 


Table 25 — Schedule of Dosage for Subcutaneous 
Byposensilhahon 


Dote No | 

Amount (Cc ) 

Dilution 

1 

0.1 

1:100,000 

2 

0 2 

1:100,000 

3 

0 4 

1.100,000 

4 

0 7 

1 100,000 

5 

0 1 

1.10,000 

* 

0 2 

1*10,000 

7 

0 4 

1.10,000 

8 

0 7 

1 10 000 

9 

0 1 

1 1,000 

10 

0 2 

1 1,000 

11 

0 4 

r.i.ooo 

12 

0 6 

I 1,000 

13 

0 8 

1.1,000 

14 

01 j 

1 100 

15 

0 2 

1 !00 

16 

0 25 

1:100 

17 

0 3 > 

1*100 

18 i 

0 35 

1 100 

19 

0 4 

1:100 

20 

0 45 

rtoo 

21 

0 3 

1 100 

22 

0 55 

1 100 

23 1 

0 6 1 

1.100 

24 

0 65 

1:100 

25 1 

0 7 

1.100 

26 

0 75 

1:100 

27 

0 8 

1:100 

2S 

0 85 

1.100 

29 

0 9 1 

1 100 

30 

0 95 1 

1:100 

31 

1 0 

1:100 


The dosage given in this table is for patients 
of about average hypersensitiveness, and may 
be increased or decreased bv the physician 
according to the patient's reactivity While 
a dilution of 1:100 is generally adequate for 
achieving successful hyposensitization, it is 
sometimes necessary to resort to a more highly 
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concentrated extract, such as 1 50 or 1 10 
If the patient exhibits a marked local or 
general reaction following any injection the 
next dose should be of the same amount or 
even less Excessive reactions should be 
carefully avoided, since they lower the thresh 
old of tolerance and therefore produce unsatis 
factory clinical results 
Since children usually tolerate extracts as 
well as adults, the =ame dosage schedule may 
be followed for those o\er 10 years of age 
For younger children and m infants, the dose 
should be proportionally reduced 
Along with the methods of specific hyposen 
sitization by the ultra and subcutaneous 
routes, we must consider several other 
methods, which, m the writers’ opinion, have 
been erroneously designated as nonspecific 
In cases in which the causal allergen cannot be 
identified — and especially when it is presumed 
to be endogenous (see p 118) — autohemother 
apy and autoserotherapy (Achard and Flan 
din, 789 Burgess 770 ) as well as autogenous urine 
(Jausion 771 ) have long been employed The 
beneficial effects of this procedure are now 
explained b> the fact that the systematic 
administration of the minute quantities of 
antigen present in the blood or urine of these 
patients stimulates the production of specific 
antibodies This interpretation would also 
explain why better results are achieved by 
repeated injections of small quantities of 
blood or serum (01 cc intracutaneously 
or intravenously, or 1 cc subcutaneously, two 
to three times a week until ten to twelve injec 
tions have been given — Joltraui 77 *), than by 
less frequent injections of from 10 to 30 cc 
Finally, mention must also be made of the 
method employing autogenous urinary pro 
teoses, as suggested by Barber and Oriel 478 
These proteoses, which we have discussed on 
page 123, probably contain either the primary 
or the secondary endogenous allergens The 
treatment is started with an injection of a 
1 1,000,000 dilution, and the course of treat 
ment is otherwise the same as in specific 
antigen injection therapy 
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The scarification or cutaneous method should 
be employed in cases of extreme hj per sen si 
tiveness, in which mtracutaneous admmistra 
tion of the antigen might be dangerous because 
of too rapid absorption imohing possible 
shock Especially good results with this 
method have been reported by Vallery 
Radot Hajos, Reh and others 

The procedure is as follows The skin is 
superficially scratched, the allergen is then 
rubbed in and allowed to dry Oe 773 has 
shown that it is possible to achieve antibody 
formation by merely spreading typhus vaccine 
or other antigens over the scarified skin 
Since this method is m principle identical 
with that employed by Jenner for prophylaxis 
against smallpox, it is aptly called jen 
tierizalion 

One more method of specific hjposensiti 
zation is still to be mentioned the conjugation 
or haptemzalion method based on Land 
Steiner’s hapten theory While it has as yet 
hardly ever been employed in practice, there 
are indications that it wilL be used in the 
future in the treatment of those allergic 
diseases that are based on a hapten mechanism 
This applies particularly to allergic contact 
dermatitides in which the causative chemical 
agent is a partial antigen (hapten), and there 
fore cannot call forth the formation of anti 
bodies However, by combining it with a 
suitable conjugate, such as the patient’s blood 
serum or skin protein a complete antigen is 
formed that is capable of inducing specific 
antibody formation 

2 Intramuscular Hyposensitization 

For many years the intramuscular route for 
administration of antigen was neglected, but 
more recently it has been satisfactorily em 
ployed Stnckler 774 and numerous others have 
administered rhus toxin in this manner 
And certain pollen and plant oils that evoke 
excessive reactions when administered sub 
cutaneously are often well tolerated when 
administered intramuscularly Whether or 
not hyposensitization can be achieved in this 
manner is still a suhject of considerable con 
troversy It is generally conceded, however, 
that the principle underlying this method is 
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sound. Thus Coca has succeeded in hy- 
posensitizing a patient with turpentine allergy 
(a house painter) by injecting turpentine 
dissolved in sterile almond oil every seven da\ s. 

Furthermore, Bray 19 has developed a “shock 
method,” in which he employs the intra- 
muscular route in order to delay the absorption 
and thus minimize the hazards. It should be 
emphasized, however, that this technic is to 
be used only on hospitalized patients. Bray 
proceeds in the following way. He prepares 
the strongest possible solution of the specific 
allergen, then adds 1:1,000 epinephrine in an 
amount equivalent to one-fourth of the 
volume of the solution. A dose of 0015 cc 
of this mixture is injected intramuscularly in 
the buttocks; repeat doses at intervals of three 
to four days are increased by the same amount 
(0.015 cc.) each time, until finally a dose of 
0.15 cc. is reached, at which point the patient 
receives only one injection per week. In all, 
some twelve to fifteen injections are ad- 
ministered. The rate of increase in dosage, as 
well as the volume of the maximum dose, 
depends on the tolerance of the patient. In 
connection with the first few injections — or 
whenever the patient has untoward symp- 
toms — an additional dose of 0.3 cc. of 1:1,000 
epinephrine is administered. The patient 
must remain under the physician’s observation, 
for general or local manifestations are not 
unlikely to appear. 

3. Epidermal Hyposensitization 

It was J. Jadassohn 77 '' who discovered that it 
was possible to achieve first a local and 
finally a general epidermal hyposensitization 
by means of repeated epidermal applications 
in slowly increasing concentrations. Gou- 
gerot et ah successfully employed the ep- 
idermal route to desensitize patients with 
dermatitides due to rose wood, paraphenyl- 
enediamine, and bichloride of mercury. 
Stuempke reported similar achievements in 
dermatitides due to formalin, scarlet red, and 
tincture of arnica, and Schmidt in relation to 
mercury and tar dermatitides. Urbach 61 * 
was able to cure a weeping dermatitis due to 
hypersensitiveness to proteins from horses by 
systematic application of horse serum, sweat, 
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hairs, and dander, and also succeeded in 
completely desensitizing a patient with hy- 
persensitn eness to arsenic with this method. 
Jansioo, Lenegre, and Vendel 7 '* claimed to 
ha\e desensitized cases of contact dermatitis 
due to hair dye, soap, mustard, rubber gloves, 
emetine, and \amlla. And Riehl, Jr..* 39 was 
able to desensitize a patient with hyper- 
sensiti\ eness to arsphenamine, so that after a 
while antis} philitic treatment could be re- 
sumed with impunity The allergen appli- 
cation method also achieves hyposensitization 
in experimental animals (mice allergized to 
nickel, Milbradt 777 , guinea pigs allergized to 
ragweed, Ginsberg, Stewart, and Becker 714 , 
animals allergized to poison ivy, Keeney 779 ). 

This method seems to ha\e some signif- 
icance in the prophylaxis of dermatitides due 
to flowers, grasses, weeds, and woods. The 
senior author 767 reported successful hjpo- 
sensitization in a case of hypersensitiveness to 
sage, Kadisch in a case of dermatitis due to 
tulips; Blumenthal and Jaffe in a case of allergy 
to oil of lavender; Maisel, and also Shelmire, 789 
in dermatitis due to Rhus toxicodendron; 
Touraine and Gole, in dermatitis due to a 
number of woods. The method of epidermal 
hyposensitization has been tried not only for 
sensitiveness of the skin, but also for that of 
the entire organism. Animal experiments 
have shown that this is actually possible. 
Thus, Ishigami, by means of systematic 
application of egg protein to the skin of 
rabbits, succeeded in increasing the precipitin 
titer to the same degiee as is attained with 
intracutaneous injections of the antigen. 
Hojo demonstrated that immunization could 
be achieved by inunction of an ointment con- 
taining typhoid bacilli that had been killed by 
heat. (For further references, see p. 690.) 

The epidermal method has various advan- 
tages over the cutaneous. It is easier to 
apply, it is painless, considerably less dan- 
gerous for allergic individuals because focal 
reactions when they occur are milder, and a 
larger surface area is available for reaction. 
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It simultaneously evokes heterospecific and 
nonspecific immunizing capacities in the skin, 
and, finally, it admits of hyposensitization 
treatment with substances that cannot be 
administered by injection (physical sub 
stances — e g , light, cold, heat pressure — and 
certain chemical substances either because 
they are insoluble, or because of damage to 
the tissue even when weak concentrations are 
injected) A Walzer, 7 ® 1 m some highly in 
terestmg experiments, has demonstrated how 
rapidly percutaneous absorption of antigens 
takes place A site on the skin of the arm is 
passively sensitized with a serum containing 
antibodies to a specific antigen (e g , cotton 
seed) About tw enty four to forty eight hours 
later, the antigen, incorporated in a petrola 
turn base, is rubbed into the skin of the 
opposite arm Entrance of the antigen into 
the circulation is indicated by the appearance 
of a wheal at the passively sensitized site 
The absorption time of cottonseed antigen 
varies from twelve to twenty minutes 

In certain respects, however, the epidermal 
technic presents definite disadvantages it 
does not permit of the precise, accurate dosage 
that is possible with the intradermal method, 
and, abo\e all, weeks and sometimes months 
of treatment are required before hyposen 
sitization is attained 

It would seem that this method is promising 
particularly in allergic contact dermatitides, 
for the immunologic reason that the epithe 
hum is the primary site of the hypersen 
sitiveness Furthermore, the senior author 
has achieved good results m a case of neu 
rodermatitis (see above) In this condition 
the shock tissues are the vessels of the cutis 
It can be assumed that the specific protein 
applied to the epidermis is diffused to the 
ailergized structures This is noteworthy 
because of the fact that in such highly sensitive 
cases an attempt to hyposensitize by the 
cutaneous route, using the scarification 
method, may have the gravest consequences 

While the discussion above refers to the 
method of repeated epidermal application of 
the allergen as a form of hyposensitization, the 
writers feel that it may more properly be 
classified as deailergization However, since 


111 Walzek A Arch Dermal A Sypb 41 ©2 1940 


the necessary immunologic studies have not 
been carried out to demonstrate whether the 
titer of the tissue antibodies is increased or 
decreased as a result of this procedure judg 
ment must be suspended for the time being 

Technic or Epidermal Hyposensitization At 
tempts at epidermal hyposensitization should be de 
ferred until the acute cutaneous manifestations have 
subsided under appropriate dermatologic therapy 
Then the suspected allergen must be identified with the 
patch test method though with use of a concentration 
ten to one hundred times more dilute than the concen 
tration given in the table in the Appendix The reason 
for this is that if too strong a cutaneous reaction is 
produced there is likely to be a flare of the dermatitis, 
which is undesirable Having determined the concen 
tration of the allergen that is just capable of evoking a 
sbght but definite reaction in twenty four or forty eight 
hours the initial strength for the purpose of hyposensi 
tization should be ten times less A patch of linen or 
cotton 1 inch square soaked in this solution is applied 
to normal skin sites covered with waxed paper or 
cellophane fixed in place with a gauze bandage and 
left for twenty four hours Provided there is no reac 
tion or only a very slight one, the subsequent patches 
are doubled m size each time until a rather large area of 
the body is covered This is done in order to stimulate 
as much skin as poss ble to antibody production Then 
the concentration is doubled but the size of the patch 
is restored to 1 square inch If no undue reaction 
occurs the same procedure is followed with pro 
gressively stronger solutions until a concentration is 
reached equal to that to which the patient is exposed 
As to the frequency of application the best guide is the 
disappearance of the previous reaction (disregarding 
pigmentation which often persists quite a while) 

Aside from this method, epidermal hy 
posensitization can also be accomplished by 
other procedures Thus Kadisch employed 
inunction with antigen containing salves, e g , 
tulip salve in a concentration of 1 100,000 
Antigen baths were used by Maisel 782 to 
a bath of 45 liters (10 gallons), 1 drop of rhus 
extract was added by the end of the fourth 
week, a dose of 450 drops was gradually 
reached Kesten and Laszlo 783 achieved de 
sensitization of a case of dermatitis due to 
phenyl mercuric iodide by the local application 
of a dilute solution (1 100 000) for one minute 
daily, gradually increasing the time to ten 
minutes Later the concentration was in 
creased to 1 5,000 for five minutes Schreus 
employed the following procedure in bakers 
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with dermatitis of the hands due to hyper- 
sensitiveness to ammonium persulfate. The 
patients knead a dough of kaolin to which a 
very dilute aqueous solution of ammonium 
persulfate is added in slowly increasing con- 
centration. Beginning with a 1:100,000 
solution, the concentration is increased every 
day or every other day until a strength of 
1:5,000 is attained. The efficacy of this 
method has been confirmed by Puerckhauer. 

Finally, special mention must be made of the 
electro-osmotic treatment, as introduced by 
Abramson 101 and applied clinically by Dut- 
ton. 10 * Satisfactory results may be expected 
of this method, if the assertion is corroborated 
that substances administered electrophoret- 
ically form skin deposits that persist for as 
long as seven days. 

It is possible to achieve hyposensitization 
by the epimucous route as well as by the 
epidermal. A case of the senior author’s 
will serve as an example: in a patient with 
swelling and redness of the mucosa of the 
gums due to allergy to sage tea. the mucosal 
reactivity was specifically overcome by 
gradually increasing the concentration of the 
sage tea. 

In epidermal hyposensitization, by what- 
ever tedinic, it must be constantly borne in 
mind that a sudden skin irritation may fdllon- 
even the slightest increase of concentration, 
even if the precautionary measures mentioned 
are most rigidly adhered to When this 
happens, treatment should be immediately 
interrupted lor a lew weeks and subsequently 
resumed with cautiously increased dosage 
Nevertheless it will often be found in such 
cases th3t the procedure cannot be carried to a 
concentration necessary for adequate im- 
munologic protection The same holds true, 
however, of the intracutaneous and ail the 
other methods of hyposensitization Never- 
theless, since some good results have been 
reported, epidermal hyposensitization should 
be attempted in appropnate cases. 

4. Orai. Hyposensitization 

This therapeutic method is based on prin- 
ciples almost as old as the history of medicine 
itself. According to Pliny, King Mithridates 
acquired immunity to certain poisons— par- 
ticularly poisonous toadstools — by taking very 


small doses of these poisons to begin with and 
then larger quantities. Pliny also tells us that 
snake charmers protected themselxes against 
the otherwise lethal effect of snake bite by 
drinking water in which the snakes had been 
living and in which there were traces of snake 
venom. To this day the French use the term 
mithridatism to designate ingestion first of 
infinitesimal and then of slowly increasing 
doses of a poison or other substance. This 
procedure— as well as the experiments to be 
discussed immediately below — represents im- 
munization against toxins rather than hy- 
posensitization properly speaking. Neverthe- 
less, the experiments merit brief mention 
here, since the} served as the basis of the 
methods of oral hyposensitization. 

In Paul Ehrlich achiexed the first 

systematic experimental immunization by 
mouth when he succeeded in immunizing white 
mice to ncin by feeding them this poison. 
Wright, in 1904, using a heat-killed suspension 
of Bacillus typhosus, successfully protected 
7 individuals by mouth. In 190S, K. Wolf 
reported positixe immunization experiments 
in mice by feeding them paratyphoid and dys- 
entery bacilli and other organisms. Cal- 
mette achiexed effectixe immunity to tuber- 
culosis m young calxes by administering 
attenuated living tubercle bacilli by the oral 
route This method did not become widely' 
accepted and adopted, however, until Bes- 
redka had reported his extensive and successful 
experimental studies He showed that the 
administration ol bile counteracts the an- 
tibacterial action of the gastric juices and also 
makes the intestines capable of absorbing 
bacterial antigens, since it frees the intestinal 
mucosa of mucus and secretions. On the basis 
of these ingenious experiments enteroxac- 
cination against typhoid, paratyphoid, cholera, 
dysentery, tuberculosis, pneumonia, common 
cold, scarlet fex er, plague, brucellosis, etc , 
was dexeloped (Vaillant, Kotmer and Rule, 
Clux-er, Hoffstadt, and Tompson; Abe, Box'd, 
Dick and Dick, and others). While the fact 
of oral hyposensitization is widely accepted, 
the explanation adx-anced by Besredka, 115 that 
oral prophylaxis depends on the dexelopment 
of local immunity of the intestinal wall xvithout 
the intervention of an antigen-antibody 
mechanism, has been rej’ected by most authors. 
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Grurabach for one reports severe focal re 
actions in arthntides, as well as the flare up of 
intracutaneous sites of bacterial tests after 
administration of vaccines by mouth — man 
ifestations that are the prototypes of antigen 
antibody reactions Pijper and Dau, Stuart 
and Xnkorian, and Dennis et al demon 
strated that introduction of living or killed 
bacteria into the gastro intestinal tract results 
in the formation of agglutinins and other 
antibodies On the other hand, oral 1 m 
munization with heat killed baci’li seems to 
render the intestinal tract refractory to 
homologous infections before an effective 
humoral immunity is produced (Torikata and 
Imaizumi) 

Grumbach and Haemmerh reported sue 
cessful permanent immunization by peroral 
autovaccine therapy They began with a 
dose of 1 cc (containing about 100,000,000 
organisms) diluted in an alkaline spring 
water, this quantity was given every other day 
for a total of about ten times Then the dose 
was successively increased to 2, 3, S, 10, and 
finally 20 cc 

Schofield in 1908, was the first to report 
treatment of severe allergy to egg by oral 
administration of minute quantities of egg in 
pills These findings were confirmed by 
Schloss and others But this method received 
wider recognition onl> after the systematic 
experimental work of Kesten, Waters, and 
Hopkins™ They began with 0 08 mg of egg 
protein 0 8 mg of milk protein, and 1 mg of 
the other food proteins, and increased the dose 
every fourth day The dose was decreased if 
signs of intolerance became evident It is 
advisable to have the patient swallow even 
these small doses of proteins in capsules, since 
direct contact of the allergen with the mucous 
membranes of the mouth and throat may bring 
on severe local swelling The course of 
treatment lasts many months Vaughan, 
Coke, and Funk, as well as the present writers, 
have found that good results can unquestion 
ably be obtained by this method, however, as 
mentioned, the procedure is tedious 
Criep 795 reported the interesting observation 
that patients who are allergic to intramuscular 
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administration of liver extract can be rendered 
insensitive by taking liver by mouth for a 
period of time Furthermore, there are a few 
reports to the effect that individuals hyper 
sensitive to drugs can be hyposensitized by 
the oral route Thus Widal and Vallery 
Radot succeeded in curing an allergy to 
antipyrme by administering minute and very 
gradually increasing doses of the drug The 
senior author successfully treated a case of 
hvpersensitiveness to quinine m a similar 
manner Tate and Klorfajn 786 reported suc- 
cess in the oral hyposensitization of 30 cases of 
sulfonamide dermatitis 
Treatment by mouth gained further rec 
ogmtion when good results were reported by 
the peroral administration of pollens, as well 
as of grass seed protein, m hay fever (Foi 
further details, see section on hay fever ) 
For some years attempts have been made to 
effect peroral hyposensitization m poison ivy, 
weed, and grass dermatitides On the basis 
of the observation that farmers and gardeners 
hypersensitive to rhus are protected when they 
chew rhus leaves in the spring, Dunkan first 
systematically employed this method and 
achieved good results Schamberg, and later 
Stnck/er, then recommended administration of 
a fluid extract of Rhus toxicodendron in in 
creasing drop dosage Spam and Cooke sug 
gested a modification of this treatment- 
enteric coated rhus tablets — to minimize the 
danger of irritation of the oral and gastric 
mucous membranes The writers have ob 
tamed satisfactory results with enteric coated 
rhus seed extract Dieffenbach describes sue 
cessful hyposensitization by drinking of milk 
from cow s fed w ith grass and rhus 
Especially extensive and valuable work in 
this field has been done by Shelmire 787 He 
employs ivy oleoresm (1 per cent in a vege- 
table cooking oil) placed in an ordinary gelatin 
capsule The patient begins with 1 drop of 
this dilution as the initial dose, and increases 
the dose by 1 drop ev ery tw o or three days until 
a maximum dose of 10 drops daily is reached 
This daily dosage is continued until the con 
tent of a 1 ounce bottle is exhausted Un 
less the patient is found to be abnormally 
sensitive, the concentration is then increased 
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to 2 per cent. The initial dose of this con* 
centration is 5 drops, gradually to be increased 
to a maximum of 10 drops. Should intoler- 
ance to the oleoresins develop, as evidenced bv 
a flare-up of healed patch test sites or a toxic 
vascular type of rash, treatment should be 
interrupted and then resumed with a loner 
concentration. Shelmire’s findings were cor- 
roborated by Goldman/® 5 who observed a 
definite diminution or complete disappearance 
of the patch test reactions in successfully 
treated cases. 

Stratton 789 succeeded in hyposensitizing 
guinea pigs by oral administration of whole 
extracts of poison ivy, as shown by reversal of 
the previously positive skin test for at least 
six months. 

Shelmire also treated derma titides in which 
the cause was established as hypersensitiveness 
to the pollens of ragweed, cocklebur, and marsh 
elder, as well as to gaillardia leaves, by oral 
administration of the specific oleoresins 
TrunnelP 0 and Sheldon and Blumenthal 791 
reported good results with this method. 
Finally, house dust allergy can be controlled 
by the peroral route (Barksdale, 799 Black- 
mar, ^ Urbach). The method is described on 
page 23S. 

In connection with oral hyposensitization, 
the rectal method may be briefly mentioned 
Besredka has shown in the experimental animal 
that this route can be successfully employed 
In practice, however, it seldom comes into 
consideration. In this regard it is interesting 
to note that V. C. Vaughan was able to relieve 
a patient with gastro-intestinal allergy due 
to chicken by means of daily rectal instillations 
of chicken broth following cleansing enemas. 

5. Nasal Hyposensitization 

In accordance with the principle that the 
allergen should be brought into direct contact 
with the shock organ in order to bring about 
the greatest possible formation of antibodies, 
efforts have been directed in recent years to- 
ward local mucosal hyposensitization. 
Petragnani 189 accomplished this in experi- 
mentally allergized animals by nasal instills- 
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tion of minute amounts of serum at fourteen- 
day intervals. Mackenzie 799 had previously 
attempted desensitization in hay fever by 
use of nasal sprav of a dilute solution of pollen, 
and, indeed, was able to lower the degree of 
the hypersensitiv eness to a certain extent. 
In a case of "baker's coryza" Urbach and 
Wiethe, 794 by means of systematic insufflation 
of flour into one nostnl, succeeded in hypo- 
sensitizing this one side for several weeks 
(local hyposensitization) . Since the results 
obtained by the epimucous method were 
ephemeral, these authors recommended intra- 
mucous hyposensitization of the nasal mucosa. 
The procedure is as follows: if the patient 
gives a positiv e cutaneous reaction, treatment 
is begun with an injection into the mucosa 
of the nasal septum of 0.02 cc. of a concentra- 
tion that has been found to evoke no reaction 
on intradenna) testing; 2 drops of epinephrine 
are added to each cubic centimeter of the 
solution to prevent the allergen from entering 
the blood stream too rapidly. With this 
method we succeeded in desensitizing a number 
of specific nasal allergies Hallermann, 795 
who tested our method, also reported satis- 
factory results. It must be borne in mind, 
however, that this type of treatment is by 
no means free of danger and is therefore to be 
employed only in a well-equipped allergic 
institution. 

On the basis of the favorable results ob- 
tained by Achard and Flandin with daily 
intracutaneous injections of blood serum, 
Jacquelin 7 * 5 attempted intramucous hyposensi- 
tization with autogenous serum, especially 
in cases of rhinopathy and asthma in which 
the allergen could not be identified. 

Technic. I'nder aseptic precautions, 10 cc. of 
blood 15 withdrawn from the patient’s vein (the fresher 
the serum, the better the effect; serum taken at the v erv 
beginning of an attack is particular!) effective) After 
coagulation, the blood clot is remo\ ed with a platinum 
loop and the serum is injected b> means of a special 
svnnge into the mucous membrane above the lower 
turbinate or in to the mucosa of the nasal septum The 
injection into the mucous membrane must be made in 
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such a way that an edematous intramucous elevation 
results To avoid the fairly severe pain caused by the 
injection, local anesthesia may be produced b) appK ing 
a 4 per cent solution of novocain In all twenty injec 
tions of blood serum, each of 0 3 to 0 5 cc are made on 
consecutive days In the majontj of cases a temporary 
exacerbation of the condition is observed follow mg the 
fourth or fifth injection, after the tenth to twelfth in 
jection however marked improvement occurs either 
gradually or suddenly 


Nevertheless, this approach certainly merits 
attention and further study 
Silberschmidt, and Matsumoto and Saito 
showed in a series of experiments that the 
inhalation procedure will immunize animals 
to diphtheria and tetanus 

7 Dangers Inherent in Hyposensitiz ytion 
Methods 


H Gold, as well as Fraser et al , has recently 
employed the nasal route for immunization 
to diphtheria These authors repeatedly ap 
plied a concentrated diphthena toxoid to the 
nasal mucous membrane 

6 Bronchial Hyposensitization 
Alexander, Becke, and Holmes 51 demon 
strated that guinea pigs that had been 
allergized by way of the bronchi could sub 
sequently be h> posensitized by repeated 
inhalation of the antigen These experiments 
were confirmed by Kallds and Pagel 33 It is 
also possible to employ bronchial hypo 
sensitization in man, as shown by Hofbauer ” 
He succeeded in hyposensitizmg patients who 
reacted with asthma to a certain dust forming 
type of stone (flysch), by means of spray 
inhalation of water into which flysch dust 
had been shaken Brown, Irons, and Rosen 
thal 7 * 8 observed that repeated inhalation of 
the fumes from boiling suspensions of dead 
tubercle bacilli by laboratory workers resulted 
in a marked decrease in cutaneous sensitivity 
to tuberculin In two cases with recurrent 
tuberculous iritis, freedom from symptoms 
followed repeated exposure Animal ex 
penments showed that sensitized guinea pigs 
could be similarly desensitized This method 
of treating asthma has not been frequently 
employed, it seems promising enough, but 
presents considerable difficulties in practice 
Animal experiments have convinced us that 
we are not as yet capable of finding a concen- 
tration that has a hyposensitizmg action and 
that may not at the same time elicit asthma 
As a rule, weak concentrations even when 
employed over a period of time, have no 
appreciable effect, while somewhat stronger 
concentrations evoke an asthmatic response 


Not infrequently anaphylactic mamfesta 
tions are elicited by intra and subcutaneous 
administration of allergens, and also, although 
less frequently by intramuscular or peroral 
administration The anaphylactic response 
may take one of three forms In the first, 
a huge local reaction appears at the injection 
site, with redness and swelling, associated 
with unbearable itching These manifesta- 
tions then spread over the whole arm and sub- 
sequently over the entire bodv During this 
stage coryza and asthma appear, even if the 
latter condition has never previously been 
present In the second form, local manifesta- 
tions at the site of injection are entirely absent, 
but more or less generalized mucosal and 
cutaneous reactions appear They include 
lacrimination, severe sneezing, rhinorrhea, 
swelling of the eyelids, ed'rna of the face, and, 
not infrequently widespread urticaria, along 
with general malaise In the third form, there 
are no cutaneous or mucosal sjmptoms, at 
least not m the beginning, but a clinical picture 
dominated by collapse and severe diarrhea 
In some cases the patients complain of severe 
pain in the abdomen (abdominal crises) and 
of vertigo Occasionally dysmenorrhea ap 
pears The uterus may, indeed, undergo 
violent contractions, resulting in abortion 
in pregnant women (Hansen, 799 Francis 809 ) 
(For this reason, hjposensitization in preg 
nancy should be carried out with caution ) 
The element of danger inherent in the intra 
cutaneous and subcutaneous hyposensitization 
methods — and to a lesser degree in the oral, 
nasal, and bronchial procedures — is empha 
sized b} the reports of deaths of patients 
under treatment even at the hands of highly 
expenenced and careful specialists (For ref 
erences, see discussion of dangers inherent in 
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allergic tests, p. 195.) Cooke* 01 states that 
the rate of untoward incidents of all sorts 
in specific hyposensitization, including tests, 
is 10.6 per cent. 

The dangers of hyposensitization can be 
considerably decreased by careful adherence 
to the measures described on page 197 for 
the prevention of anaphylactic manifestations 
in allergic tests. Furthermore, it is advisable 
to accompany administration of the allergen 
with from 0.2 to 0.4 cc. (3 to 6 minims) of a 
1:1,000 solution of epinephrine in all cases 
in which either the history, or anaphylactic 
symptoms previously observed by the phy- 
sician, indicate the possibility of special danger 
This can be done by drawing up the desired 
amount of epinephrine hydrochloride into the 
syringe containing the extract. A substantial 
increase in the volume of liquid in which the 
allergen is dissolved also tends to delay absorp- 
tion and to diminish constitutional reactions. 
As a further precaution, a blood pressure cuff 
may be placed high on the arm without 
pressure. The injection is made subcuta- 
neously below the cuff. Should a reaction 
occur, the cuff is inflated to a level between 
systolic and diastolic pressures, and epineph- 
rine is inj'ected into the other arm. The 
cuff pressure may be gradually reduced after 
the reaction has subsided 

D. HETEROSPECIFIC HYPO- 
SENSITIZATION 

By heterospecific hyposensitization is meant 
the use of hetero-antigens in order to call 
forth the production of specific antibodies 
(for further explanation, see p. 92). It is 
this fact of the increase of specific antibodies 
that distinguishes this approach from that of 
nonspecific hyposensitization. The former 
refers to the administration of systematically 
increased small doses of hetero-antigens — as, 
for example, peptone, tuberculin, stock vaccine, 
etc. — this bringing about a great increase in 
the number of specific antibodies in the blood. 

It should be pointed out, however, that the 
concept of heterospecific hyposensitization 
as the mechanism underlying the use of 
tuberculin, peptone, and other substances, 
is not shared by all workers in this field. The 

**' Cooke. RAJ Immunol 7: 219. !«2 


majority speak of “nonspecific” desensitiza- 
tion, by which they mean to designate the 
reduction of exaggerated reactivity by meas- 
ures other than immunobiologic. The Ger- 
man immunologists employ the term l' mst wi- 
nning (changed reactive capacity or “retunmg” 
of local cells — F. P. Gay) According to 
Weichardt, the effectiveness of “nonspecific 
therapy” with physical or chemical agents 
is to be explained bv the formation of inter- 
mediary split products that stimulate the 
entire body to increased immunologic activity. 
If the organism is allergic, this results in the 
production of specific antibodies— i e. specific 
immunization is brought about nonspecificallv. 
This concept is not so far removed from our 
own 

In this connection the studies of Maunsell 80 * 
on the local hyposensitization of the skin of 
multisensitive patients are worthy of mention 
She found that one allergen can hyposensitize 
the skin so that it will no longer react to the 
others, and termed this “cross desensitiza- 
tion." Depending on the relative cutaneous 
activity of the allergens, the cross desensitiza- 
tion may be either reciprocal or unilateral, 
but in either case is independent of the biologic 
group of the allergens, and is the result of 
an anti-allergic mechanism and not merely 
of a general refractoriness of the tissues On 
this basis, Maunsell holds that a patient with 
multiple sensitiveness does not require a 
mixed extract, but treatment with a single 
allergen carried as far as possible, with the 
strongest attainable concentration This con- 
clusion requires confirmation. 

Peptone m the treatment of asthma was 
first employed by Auld He administered 
it intramuscularly and e\en intravenously. 
The subcutaneous route is now employed 
exclusively . 

Technic The treatment u> begun with a pre- 
liminary intra cutaneous injection of 0 05 cc of a 5 per 
cent solution If there is no response, or if the reaction 
is only slightly positive (diameter less than 5 mm or 

inch), it is apparent that no increase in antibody pro- 
duction can tie expected In the great majority of 
cases, however, the skin reaction is so strong (urticarial 
wheal about 2 5 cm or 1 inch in diameter, with pseudo- 
podia) that treatment must be iniUated with a 1 per 
cent — and in «ome rare cases e\ en with a 0 1 per cent — 

•wMiccseiuK Lancet 1:2. 19*1 
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solution These injections should be given subcu 
taneously in order to avoid allergization of the *kin as a 
result of repeated intracutaneous injections In ac 
cordance with the principles outlined on page 203, the 
doses are gradually increased from 0 <b to 1 0 cc , and 
the concentration from I to 5 per cent At first the 
injections are given three times a week, then twice a 
week, and finally once a week comprising a total of 
fifteen or twentj injections When indicated the 
course of treatment maj be repeated after a rest period 
of two to three months, beginning again with rather 
small doses We must emphatically warn against in 
travenous administration of peptone 

Peptone therapy is valuable in cases of 
asthma, rhinopathy, persistent urticaria, and 
angioneurotic edema in which the causative 
allergen cannot be identified 

Vallery Radot and Blamoutier observed 
that somewhere between the eighth and 
twelfth injections in this course of treatment 
some patients had severe reactions These 
took the form of a large edematous plaque 
with an erythematous periphery, or, in 
occasional instances, of a pseudophlegmonous 
reaction and even of an aseptic abscess These 
manifestations are to be considered as the 
result of cutaneous allergization (Arthus 
phenomenon) Despite rather extensive use 
of this method, the senior author has seen 
such a severe reaction only twice 

Tuberculin treatment, as introduced by 
van Leeuwen, constitutes another method of 
heterospecific hyposensitization But it 
should be used only m cases that are hyper- 
sensitive to tuberculin, without any other 
evidence of tuberculosis 

Technic In order to obtain satisfactory results 
the patient must have a strong local reaction to 0 1 cc 
of a 1 100,000 dilution intracutaneously The course 
of tuberculin treatment is then begun with 01 cc 
of a 1 10000 000 dilution subcutaneously, ot of a 
1 1,000 000 dilution in the case of relatively less hyper 
sensitive individuals At first, injections are given 
twice, then once a week later every second and 
finally every fourth week, and are continued for many 
months. 

Employing this method, the authors frequently 
achieved good results in cases of pathergic 
asthma and rhinopathy 

The same principle (i e , stimulation of the 
organism to increased production of specific 
antibodies) might well explain the good results 
obtained with injections of foreign protein 
such as milk (aolan) or stock vaccmes More 


over, treatment with sulfur,* especial]} col- 
loidal sulfur, should also be mentioned here 
It seems most likely that these methods act 
by reason of the local breakdown of the bodv 
protein resulting from the inflammation pro 
duced by the injected substances These 
altered proteins constitute hetero antigens that 
stimulate production of specific antibodies 
In addition, all forms of fever therapy (eg, 
with typhoid vaccine), the effects of inter- 
current infections (e g , erysipelas), exposure 
to sunlight, and strong roentgen irradiation, 
may also be included here 

E SPECIFIC DEALLERGIZATION 
The term deallergization designates all 
therapeutic measures by means of which the 
antibodies actively produced by the organism 
are either neutralized by the adequate intro 
duction of antigens or are m some other way 
rendered incapable of reacting The result 
is, first, the consumption of the supply of 
specific tissue antibodies, and, second, the 
eventual cessation of their production In 
consequence, the high titer of specific anti- 
bodies, both cellular and humoral, no longer 
exists, this leading ultimately to a normergic 
state of sensitiveness (for further details, see 
P 92) 

It is interesting to note that deallergization 
therapy not infrequentl} results in a reduction 
of the hypersensitiveness to other allergens 
and also definitely increases the general 
resistance of the organism Thus, if, in a 
given case, egg is the principal allergen, and 
flour and spinach are weaker allergens, skepto- 
phylactic treatment of the egg hypersensitive- 
ness will frequently diminish the allergy to 
the other two foods Moreover, a general 
increase in resistance is often observed — man- 
ifested, for example, by a decreased suscepti- 
bility to upper respiratory infections 

The methods of specific deallergization can 
be subdivided as follows spontaneous de 
allergization, specific shock therapy, and 
specific skeptophylactic methods 

1 Spontaneous Deallergization 
In cases in which the hypersensitiveness 
has existed for only a short time, mere avoid 

* Maliva has demonstrated that injections ot sulfur m oily 
solutions produce the same b olog c reactions as injections of 
foreign proteins 
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ance of the allergen may suffice to bring on 
complete deallergization. This almost always 
takes place following passive aUerg’i 2 ation of 
human beings and animals, as by the trans- 
fusion of antibody-containing blood, or locallx , 
as in the Prausnitz-Kuestner test, for instance 
In all such cases the deallergization results 
from the disappearance or destruction of the 
passhely introduced antibodies. A further 
example is the deallergization of patients w ith 
mild food allergy by means of daily ingestion 
of small quantities of the given food. This 
is often seen in children hypersensitive to 
milk, eggs, and other foods. Equally good 
results can be obtained in mild contact der- 
matitis of allergic origin by permitting the 
patient to continue the work in which he is 
exposed to the known causative allergen. 

2. Specific Shock Therapy 

The rationale of specific shock therapy is 
discussed on page 93. One technic is to 
oxerload the organism with a massive dose of 
the antigen, thereby producing an anaphylactic 
shock. While this procedure usually results 
in permanent deallergization, it must be 
strictly avoided because of the extreme danger 
involved. In cases of extraordinary hyper- 
sensitiveness, however, it sometimes uninten- 
tionally occurs that a reasonable dose of the 
antigen produces a sex ere constitutional re- 
action which will frequently be followed by a 
state of complete insensitiveness often lasting 
for months. 

Even oral administration of shock doses of 
the antigen may be followed by temporary 
deallergization. Thus, Shelmire 7 ’ 7 employed 
a single oral dose of from 5 to 30 drops of a 
1:25 dilution of poison ivy oleoresin in corn 
oil, in gelatin capsules. He found that rather 
severe signs of intolerance were ex'oked in 
patients with previous histories of ivy derma- 
titis and with positive reactions to patch 
tests with hy oleoresin. When the same do;e 
was given one week after the symptoms had 
disappeared, there was no reaction, and the 
patch tests showed a marked decrease in 
cutaneous sensitivity. However, lasting in- 
sensilh’eness to contact with poison ivy did 
not follow these peroral shock doses. 

3. Specific Skeptophylactic Methods 

Since spontaneous deallergization cannot 


be relied upon and specific shock therapy is 
considered dangerous, the methods referred 
to here as “specific skeptophy laris” are 
recommended as the treatment of choice. 
They are based on the animal experiments of 
Besredka S0J Administration of a small 
quantitx of the antigen will protect the 
animal against anaphylactic death from a 
lethal shock dose of antigen, provided that, 
for the route employed, the proper time 
relationship and dosage are maintained. Ac- 
cording to Besredka’s fundamental studies, 
all routes of administration (intravenous, 
intraperitoneal, subcutaneous, intraspinal, in- 
tracerebral, oral, rectal) are feasible in ex- 
perimental animals. In human beings, how- 
ex-er, only oral and subcutaneous skepto- 
phylaris are recommended as safe and effectixe. 

In the following pages the more important 
methods based on skeptophylactic principles 
are discussed The majority of students in 
this field classify them under the heading of 
hyposensitization. The experimental and 
theoretic reasons that induce the authors to 
include them under deallergization will be 
found on page 92. 

Besredka called this type of protection 
anti-anaphylaxis to designate the state of 
insensitixeness achiex-ed in the specific manner 
described. The term skeptophylaxis (from 
the Greek aojTror, “stroke of lightning,” 
and f i\a$u, “protection”*) was given to this 
method by Lambert and his associates and 
has been more or less generally accepted. 

Skeptophylactic treatment results in a 
prompt temporary protection against ana- 
phylactic shock or other allergic manifesta- 
tions, and further, if the treatment is con- 
tinued, in the permanent disappearance of 
the allergic state as a result of the loss of 
cellular antibodies. 

This concept of the mechanism of skepto- 
phylaxis is not shared by Besredka, the 
brilliant discoverer of the method. He is of 
the opinion that the process inx-olved is not 
one of immunitx, but only of detoxification. 
Howexer, the results of Weil and Coca's 
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experiments (p 94) and of the senior author’s 
lung perfusion tests in sheptophylactically 
protected animals demonstrating the loss of 
specific cellular antibodies (1 e , deallergiza 
tion), proxe that a true antigen antibody 
mechanism is implicated 

a) PARENTERAL ROUTES 

Skeptophylactic methods utilizing the sub 
cutaneous route haxe long been employed in 
treatment of h> persensitiveness to serum 
For example, first a minute quantity (0 1 cc 
of a 1 10 dilution) is injected mtracutaneously, 
fifteen minutes later, 0 1 cc of undiluted serum 
is given subcutaneously (if no unton ard re 
actions occur) , then, at intervals of ten minutes, 
successive subcutaneous injections are ad- 
ministered in steadily increasing doses — 0 5 cc , 
1 cc , 2 cc , 5 cc , 10 cc — until finally the 
necessary amount of serum has been injected 
subcutaneously 

Intravenous skeptophylactic methods, on 
the other hand, have not, as yet, received any 
practical acceptance, despite the numerous 
modifications that have been suggested This 
is because of the possible danger of se\ere or 
fatal constitutional reactions following in- 
jection of even a moderate dose The method 
has as its aim the gradual neutralization of 
the antibodies by administration of the 
antigen in subthreshold doses, insufficient to 
elicit a shock This is done by injecting sue 
cessive dosesof slowly increasing concentrations 
at intervals of only several hours Attempts 
have been made to minimize the danger by 
employing very high dilutions of the antigen 
and by giving the injections at a very slow 
rate Sicard, Paraf, and Forestier inject a 
small quantity into an arm vein below a 
tourniquet, thus preventing the antigen from 
entering the circulation too rapidly, after five 
minutes the tourniquet is gradually loosened, 
with the result that the injected substance 
now enters the general circulation slowly and 
in high dilution, ten minutes later the full 
therapeutic dose may be injected 

During the past few jears many attempts 
have been made to achieve insensitix eness 
within one or two da>s by means of sub- 
cutaneous or intravenous injections given at 
iery brief intervals Freeman, 804 Waldbott 


and Ascher, 8tb Bray, 79 and others have reported 
excellent results in hay fever, Freeman, 804 
in asthmas due to fish, horses and molds, 
Hart, 80 * in a case of asthma attributed to cats 
Ulrich, Hooker, and Smith, 807 Corcoran 8,8 
and others, in the treatment of hjpersensitixe 
ness to insulin These authors have all 
stressed the xery rapid attainment of in 
sensitn eness 

The technic of this method— called rush 
desensitization”* by Freeman— is as follows 
For two to four days (“daj” is understood 
to mean fourteen hours) doses of the antigen 
are injected, each 10 to 30 per cent larger 
than its predecessor, first at intervals of fifteen 
to twenty minutes, then of two, four, and 
finally six hours The first dose is to be re- 
garded as a tentative one depending on the 
patient’s reaction to the skin test If this or 
any of the subsequent injections give rise to 
an unduly strong local or general reaction, 
the next dose is not increased, but should be 
the same or even smaller When the maxi 
mum dose has been reached, it is repeated at 
intervals of ten days for a long period of time 
After a few days of treatment, the patient will 
be insensitive to the point of being able, with 
impunity, to return to the occupation (or 
home) that he w as formerly unable to tolerate 
Waldbott and Ascher reported that, after four 
to seven days, the maximum dose of pollen 
(8,000 units) could be given And Corcoran 
in one day of treatment succeeded in achieving 
tolerance to 40 units of insulin in a patient who 
had previously been unable to take 0 2 units 
The writers have employed this method in a 
few cases of insulin allergy with very satis- 
factory results The scale of dosage in cases 
of average hypersensitix eness will be found 
m Table 26 

The same method can also be employed m 
drug allergies Thus, the senior author was 
able to prevent mtritoid crisis from arsphen 
amine, for example, by a similar technic 
First, an intravenous injection of 0 005 Gm 
of neoarsphenamine is given , after fix e minutes, 

X\ aedbotT G L andAscirER II S J Allergy* 93 1934 
(HHiit PDA Proe Roy Soc Med 23 265 1930 
«r Clsich H , Hooker, S B and Smith H H New England 

J Med 221 522 1939 

«m Corcoran A C Am J Sled Sc 196 3s9 1918 

* While the term rush desensitization as coined by Freeman is 
used here the method is actually based on skeptophylactic prin 
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a dose of 0.015 Gm., follow ed five minutes later 
by 0.05 Gm., and after another two minutes 
by 0 10 Gm. If the patient tolerates these 
doses well, this procedure is continued on 
successive days with very cautiously increased 


For the present, at least, the “rush” methods 
are to be employed only in well-equipped 
hospitals and under the supervision of ex- 
perienced physicians. The danger inherent 
m them must always be borne in mind Ac- 


Table 26 — Scheme of “Rush Desensitization" tn Insulin Hy per sensitize ness 


Time 

Route 

1 Units of 

I Insulin 

Tests and Nutrition 

First Dvv 




9:00 ah. 


, 0.1 

| fasting blood sugar; breakfast 

9-20 

intradermal 

0 2 


9:40 


0 4 


10:00 


0 8 






10:20 


0 2 


10:40 


1 0 4 


11.00 

0 8 





11:40 

subcutaneous 

2 0 1 


12-OOu 


1 4 0 

| lunch 

12:20 p.jx. 


8 0 


12:40 


10 0 

1 

1.00 

1 0 3 

1 1 unit intraderraallv as skin test, blood sugar 

1 20 

0 6 


1:40 

1 0 ! 

glucose mtravenouslv . if necessar> 

2:00 

1 intravenous 1 

20 


2:20 

4 0 


2:40 

1 80 


5:00 

| 10 0 1 

1 unit iwtraderruaUv as skin test , blood sugar 

Second Dvy 



9.00 aji 

intradermal 

.0 

1 fasting blood sugar, breakfast 

920 

1 0 


9.40 

1 2 0 


10:00 

subcutaneous 1 

4 0 


10:20 

1 10 0 


10 40 

1 20 0 

1 unit rntradermallv as skin test, blood sugar 

11 00 

to’ 


11:20 

20 

30 Gm carbohjdrates b> mouth 

11:40 

4 0 

glucose mtravenouslv if necessary 

12:00 u. 

intravenous 

10 0 

lunch 

12:20 p u 

20.0 

1 unit intradermaUv as skin test, blood sugar, followed by 



30 Gm carbohv d rates bv mouth 


doses. However, if any one of the injections 
causes any hind of reaction whatever, the 
treatment is stopped for that day, and is 
resumed after a day or two with a smaller and 
very slowly increasing dosage. In order to 
avoid repeated introduction of the needle, we 
u«e one that is equipped w ith a stv let and that 
tan stay in the vein throughout. 


cording to our own observations, as well as 
those of other investigators, the danger is 
decreased to a certain extent when small 
amounts of epinephrine (0.05 to 0 1 cc.) are 
mixed with the antigen before injection. 

In the management of cases of specific 
allergic dermatitis, asthma, and rhinopathy, 
one of us has emploved the sheptophy lactic 
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principle in a modified technic two injections 
were given daily — a very weak dose in the 
morning followed six hours later by a con 
siderably stronger one The following case 
histories will illustrate the procedure 

Two female workers in the nickel industry "ho had 
been suffering from widespread dermatitis for months 
had a definite eczematous reaction to patch tests with 
even all 000 000 dilution of nickel sulfate Dealler 
gization was ach eved by the da ly adrmnistraion of two 
subcutaneous injections of nickel sulfate solutions 
The first was 0 1 cc of a 1 100000000 d lution wh Ie 
the second w as of 1 1 000 000 strength B> gradually 
increasing the concentration we arrived at a strength 
(1 100) that induced strong local and focal reactions 
Within seventy two hours these had dsappeared 
When therapy was resumed even with a cautious in 
crease in the dosage reactions appeared that necessi 
tated repetition of given strengths Treatment was 
stopped when a 1 700 dilution in the morning and a 
1 70 dilution in the afternoon was reached At this 
tune a patch test w ith an 1 1 per cent n ckcl sulfate solu 
tion evoked only a very mild local reaction Almost 
every normal skin will show some response to this con 
centration The patients then returned to work and 
w ere able to continue at it w ith impunity provided thev 
did not put the r hands d rectly into the n ckel hath 
Follow up ten months later revealed that they re 
sponded with only a trifl ng reaction to an 11 per cent 
nickel sulfate patch test 

In individuals suffering from baker s rhino 
pathy or baker s asthma a scratch test is made 
to determine the smallest dose of flour that 
will elicit a slight reaction Thereafter the 
patient receives a subcutaneous injection of 
0 1 cc of one tenth the strength of the test 
solution (eg 0 1 cc of a 0 001 per cent 
solution) and another injection six hours 
later of the same quantity of the flour solution 
in a concentration ten times stronger Pro 
ceeding in this way the strength of the doses 
is gradually increased until the maximum 
dose (generally 1 cc of a 5 per cent solution) 
is reached which is within about six weeks 
During the course of treatment the patient 
must carefully avoid all contact with the 
allergen By means of this method a number 
of bakers were entirely cured of rhmopathy 
and asthma 


b) OR \L ROUTE 


Thus Heran and Saint Girons* 0 success 
fully employed measures amounting to oral 
deallergization in patients with hypersen 
sitiveness to aspirin and quinine the senior 
author in cases of hypersensitiveness to iodine 
quinine and other drugs 
The following case history is presented for 
the purpose of illustrating the technic em 
ployed 


A woman with asthma had been taking 0 5 Gm of 
potass uni iodide for months with good symptomatic 
results She eventually acquired a ves culopapular 

Table 27 — Schen e of Oral Deallergization untk 
Potassium Iodide 




2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


0 OOs 
0 01 
0 02 
0 03 
0 04 
0 0a 
0 06 
0 07 
0 08 
0 09 
0 10 
0 11 
0 12 
0 13 
0 14 
0 13 


2d Day 


0 01 
0 015 
0 03 
0 Wo 
0 06 
0 073 
0 09 
0 105 
0 13 
0 143 
0 16 
0 175 
0 19 
0 203 
0 22 
0 233 


3d Day 
Cm 


0 1 
0 118 
0 136 
0 154 
0 172 
0 19 
0 208 
0 226 
0 244 
0 262 
0 28 
0 298 
0 316 
0 334 
0 332 
0 37 


Total 


1 203 


1 890 


3 760 


exanthem due to hypersensitiveness to iodine Efforts 
at oral hyposensitization resulted in new and severe skin 
manifestations W e therefore instituted a skeptophy 
lactic technic admmistrenng as the first dose on the 
first day 0 003 Gm of potassium lod de Every forty 
five minutes this dose was increased by 0 01 Gm until 
sixteen doses had been administered The peak dose on 
the first day was 0 13 Gm and the total amount given 
on that day was 1 20a Gm On the second day we 
began with 0 01 Gm the dose was increased each time 
by 0 015 Gm and a total of 1 89 Gm was thus ad 
ministered without unto \ ard effect On the th rd day 
we began with 0 1 Gm and increased the dose by 
0 018 Gm administer ng a total of 3 76 Gm on that 
day (see Table 27) From that po nt on 0 s Gm 
of potassium iodide w as giv en three t mes da ly 


The oral skeptophv lactic method has prov ed 
of great value m the treatment of both drug 
and food allergies 


It is clear that a similar basic principle is 
involved in the methods in which infinitesimal 

*=*He*AM J and Saivt G *OV5 F Parsing 7 161 
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quantities of an allergenic food (e.g. milk, 
egg) are administered by mouth forty-five 
minutes before that food is eaten. 

But even minute amounts of allergenic foods 
may elicit the most alarming symptoms.* 
For this reason Pagniez and ValIery-Radot 8l! 
modified the procedure by giving the patients 
not the natural food proteins, but ordinary 
commercial meat peptone, forty-five minutes 
before eating the allergenic food. These 
authors reported satisfactory results with 
this method in cases of urticaria, strophulus, 
and angioneurotic edema Auld and Luithlen, 
however, were unable fully to confirm these 
findings. Auld, 811 therefore, prepared two 
kinds of peptones, one of animal and one ol 
vegetable origin, and combined them when 
necessary. It was Luithlen, 744 however, who 
first recognized the importance of employing 
a strictly species-specific digestion product 
for effective skeptophylactic action. Thus, 
a strictly specific allerg)' to cow ’s milk cannot 
be controlled with meat peptone Luithlen 
logically prepared a variety of species-specific 
animal and vegetable peptones for therapeutic 
use. 

Moreover, he had preparations made in 
which the digestion of the protein was carried 
beyond the stage of production of proteoses, 
while still retaining the specificity of the 
protein from which it was derived. He found 
this necessary because the commercial “pep- 
tones” (Armour, Witte), as Auld 814 had 
pointed out, consisted largely of proteoses 
and only to a small extent of peptones and 
simpler nitrogen compounds. Luithlen, how- 
ever, was not able to perform the necessary 
immunologic and clinical studies with his 
peptones, since he died shortly afterward. 

After some years of experimental work, 
Urbach 815 presented proof that in cases of 

•Tlit following rtprrvnWti* e cases may sene as examples 
sesere general manifestations in in infant following oral adminis- 
tration of 5 drops of milk (Cathala, Ducas, and Netter**'). nrti 
cana after 1 drop of milk, and edema of the lungs simulating a'thma 
after «e\»ral drops (Hopkins and Kesten" 1 ), dyspnea from a 
1 tOO 000,000 dilution of egg white (Adelsberger and Munter) 

Catbuji, J . DrCA», P , and Netti«, A Bull Soc d< pediat. 
de Paris 31: 221 , 1933 

,u Hopkins, J G, and Kistxs, B M Eighth Internal Dennat 
Cone-, Copenhagen, 1930, p 602 

•“Pacxiix, p, and V alloy Radot, P Presse med 31. J29, 

M Vcld. A G Brit M J 1.69$. 1911. 

Idem ibid. 2: 19, 19 1 S 

“* ten, E -Klin Wchnschr 4:2016, 1930, Wwo klm WchiMhr. 
43* J0J, 19 to 


specific food protein allerg)' only the specific 
protein derivatives as described above, ad- 
ministered by mouth, have a skeptophylactic 
effect and consequently will give rise to 
permanent deallergization. Furthermore, he 
demonstrated that these preparations can be 
used for diagnostic identification of the 
allergens (see p. 190). 

( 1 ) Pr ope plan Therapy 

Before presenting animal experiments, we 
might explain the term propeptan. 816 Pro- 
peptans are food digests derived from the 
individual foods by means of prolonged di- 
gestion with hydrochloric acid and pepsin, 
followed by slight additional digestion with 
trypsin They are composed of proteoses, 
peptones, subpeptones, simple peptides, and 
amino acids, \\hile their allergizing effect 
is attenuated by this chemical change, they 
still retain the specificity of the corresponding 
proteins. Unlike the commercial peptones, 
the propeptans do not contain natural protein, 
as indicated by the absence of acid precipitated 
nitrogen. Full details of the chemical com- 
position of the propeptans were presented 
by Urbach, Jaggard, and Crisman. 817 

The senior author has shown that a guinea 
pig highly allergtzed to egg white can be pro- 
tected against usual!) lethal anaphylactic 
shock by a preliminary injection or feeding of 
chicken egg propeptan, while other propeptans 
and even chicken meat propeptans are totally 
inefficacious. The strict specificity of the 
propeptans can also be demonstrated by 
means of the Schultz-Dale test: the uterus of 
a guinea pig allergized to hen egg propeptan 
contracts after addition of only this propeptan 
and not on addition of a propeptan derived 
from an> tissue of the hen (Urbach and 
Kitamura 188 ). 

In view of the fact that the uterus of a guinea 
pig allergized to egg white does not react to 
the addition of egg propeptan in the Schultz- 
Dale test, W. Jadassohn and Schaaf 518 have 
concluded that the propeptans are not species- 
specific. Urbach and Wolfram, on the other 
hand, have demonstrated that this test cannot 
properly serv e to answer this question, because 


»<ld«n Med Kirn 29 * 11*5 1506,1931 

m UtBitB, E , Jicciid, G , and Ctisitiv, D U Aon Allergy 
2 . 411 , 1944 

•IBJ.UASSOHN, W , and Scaur. F Klin Wcbnicbr II* 193, 19JS 



218 


Allergy 


the specificity of this procedure is so high 
that positive results can be achieved only 
with antigens that are chemically completely 
identical, and not with antigens that are bio 
logically equivalent but chemically somewhat 
different The immune-biologic relationship 
that exists between a protein and its denva 
lives — called “species specificity” — cannot, 
therefore, be demonstrated by the Schultz Dale 
method But it can, on the other hand, be 
demonstrated b> the following skeptoph} lactic 
animal experiments 


action By means of the Schultz Dale technic, 
Urbach et al 819 were able to show that the 
uterus of an animal sensitized to egg propeptan 
is specihcally hypersensitive in that it reacts 
neither to egg white from which the egg 
propeptan is derived, nor to the propeptan 
prepared from muscle tissue (chicken meat 
propeptan), nor of course to other propeptans 
such as milk propeptan, but it reacts ex 
clusively to the substance with which it was 
sensitized— egg propeptan (Fig 76) The 
same type specificity can be demonstrated 



Uterine reaction (Schultz Dale test) of guinea pig allergized to egg propeptan No reaction on addition of 
e*^ white (a) chicken meat propeptan (b) or milk propeptan (c) but violent reaction to addition of egg pro 
peptan (d) No response to second addition of egg propeptan (e) proving first reaction to be specific for egg 
propeptan Posterior pituitary extract added (J) as check on viability of uterus 


When a guinea pig allergized to egg white, 
for example, is given a small amount of egg 
white intravenously three weeks later, it 
promptly dies of anaphylactic shock If, 
however, the shock dose is preceded by four 
intravenous injections of egg white propeptan, 
in doses of 1 mg , 5 mg , 10 mg , and 20 mg , 
respectively, at intervals of five minutes, the 
animal has only slight transitory symptoms 
Since the question of the strict specificity 
of the propeptans has theoretic as well as 
great practical significance, it seems desirable 
to submit the experimental evidence regarding 


this point, as well as their skeptophylactic 
in the lung perfusion test These findings are 
paralleled by clinical observations in numerous 
cases showing that protection is afforded only 
by the specific propeptan derived from the 
particular food evoking the hypersensitiveness 
In order to prove that this therapy is based 
on the skeptophylactically protective action 
of type-specific propeptans, Urbach, Jaggard, 
and Crisman 819 820 demonstrated in an ex 

“•IJSBACO E Jagga»D G and CusmK D W Ann Allergy 
J 172 1945 

•i* Idem ibid 3 28? 194» 
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tensive series of experiments that the appro- 
priate oral, intravenous, or subcutaneous 
administration of egg propeptan to animals 
previously sensitized to egg white is capable 
of presenting otherwise certain anaph} lactic 
death from anaphylactic shock Moreover 
the organs of such protected and surviving 
animals will fail to react to the Schultz-Dale 
test and to the lung perfusion test, indicating 
the absence of cellular antibodies, and hence 
a true deallergization. In addition, it can 
be shown that in guinea pigs orally allergized 
to food proteins and presenting allergic mani- 
festations after the oral a dminis tration of the 
particular food, symptoms can be inhibited 
by means of food propeptans given bj mouth. 
In other words, the animals are capable of 
tolerating oral shock doses of food proteins 
if pre-treated with specific food propeptans. 
The absence of tissue antibodies is evidenced 
by negative lung perfusion tests. As shown 
by experimental work, 81 *’ 820 food propeptans 
act by inducing microshocks producing at 
first partial and temporary, and later complete 
and lasting satiation of the antibodies, thus 
leading to deallergization 

Despite the chemical differences between 
proteins and propeptans, as well as the results 
of Schultz-Dale tests, the fact that skepto- 
phylactic protection can be afforded only by 
biologically closely related agents proves that 
these derivatives have retained their species 
specificitv-. Nadel 821 undertook an exhaustive 
experimental investigation of this controversial 
question and came to the conclusion that the 
oral administration of partially digested pro- 
tein for skeptophylactic purposes, as in pro- 
peptan therapy, has genuine theoretic and 
experimental foundation. 

Rowe, 740 on the other hand, found that 
animals sensitized with a given food can be 
shocked with intracardiac injections of the 
specific peptone, and claimed that traces of 
the original protein were still present. This 
only shows that Rowe worked with a prep- 
aration that was insufficiently digested; for 
similar experiments w ith the original propeptan 
(Urbach and Kitamura 188 ) yielded entirely 
negative results. Moreover, W. Jadassohn,* 18 
as well as the senior author, was unable, 

,a Swtt, V : Ztsthr. I d *ts. riper Med I« 606, 19*«. 1U: 

««. 1933,1*6: JO, 19 J} 


despite the most exacting methods (Schultz- 
Dale technic) to find anv traces of the original 
proteins in the propeptans. 

Vaughan 21 raised three pertinent questions: 

(1) Can a protein be partially digested 
toward the peptone stage and still remain 
partially antigenic? Surely, for it is not 
infrequently observed that, in cases with a 
high degree of hypersensitiv eness, as small 
a dose as for example 0 1 Gm. of egg propeptan 
can elicit allergic manifestations, and that these 
wall cease to appear only after the patient has 
been systematically deallergized with 0 01 
or 0 001 Gm. of egg propeptan. 

(2) Will such a modified antigen protect 
against exposure to the unaltered allergen 
forty-tree minutes later f Yes, for at about this 
time the organism is in a so-called negative 
phase (“anti-anaphylactic stage,” according 
to Besredka). During this stage — for reasons 
we do not fully understand — the available 
antibodies do not function as such, and the 
antigen therefore cannot enter into an antigen- 
antibodv reaction 

(3) Will repeated administration of this 
altered allergen , synchronously until repeated 
contact unlit the whole allergen, permanently 
desensitize (deallergize) an individual within 
thirty days * Numerous authors (Bauer, 
Brandt; Chajes; von Eiselsberg, von Eiselsberg 
and Kauders, Freund; Hauramoto; Hecht, 
Hermann, von Hoesslin, Hopkins, Waters, 
and Kesten; Kaemmerer; Kauders, Kitamura, 
Markin , Rehfuss, Reiss, Rusten, Senn; Shay. 
Singer; Schmidt, Schreiber; Schreus; Ulrich, 
and others) report lasting results obtained 
with this method within two to three weeks 
of treatment. Others, however, (including 
Bray, Rowe, Vaughan, C. White), had no 
success with this method This difference 
in results achieved may be explained by the 
fact that the first group of authors employed 
the original propeptans, while the latter em- 
ploved their own preparations 

Propeptan therapv is our method of choice 
for the control of even- type of hvpersensitive- 
nessto food proteins, irrespectiv e of the clinical 
manifestations of thecondition.such as asthma, 
rhinopathv, urticaria, or colitis. 

Finallv, it is to be noted that the same prin- 
ciple of skeptophvlaxis is the basis of the 
treatment of hav fever with pollen propeptan, 
provided the given allergen is administered 
three to four times daily 
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(2) Technic of Propeptan Therapy 

After the identity of the food allergen or 
allergens has been established (see p 186), 
deallergization is undertaken in the following 
manner The patient is told to eat once 
dailj those foods revealed to be responsible, 
and at the same time is given the corresponding 
species-specific propeptans, each capsule con 
tains 0 1 Gm of propeptan plus 0 01 Gm of 
glycj rrhiza * These capsules should be taken 
exactly three quarters of an hour before each 
meal It is utterly useless to administer the 
propeptans on a full or partly full stomach, 
therefore, there must always be an interval 
of at least four hours between meals (three 
hours in the case of small children) During 
these intervals, nothing except small quantities 
of water or perhaps some sugar may be con 
sumed In cases in which 1 capsule is not 
sufficient to control the symptoms, or if 
larger quantities of the given food are eaten, 

2 or more capsules should be taken at each 
dose for a few da>s In infants propeptans 
without glycyrrhiza should be used 

The following case history will present an 
example of how these principles are applied 
in practice It must be stressed that in each 
case some variation in the doses of propeptan 
required, the amount of food tolerated, and 
the duration of treatment will be encountered 

A 16-month old boy had had recurrent asthma and 
vomiting from the age of 2 months on Symptoms 
ceased when cow’s milk was eliminated from the diet 
There was no allergy in the family Administration of 
half a glass of milk produced vomiting in thirty min 
utes followed by marked wheezing for several hours 
Milk propeptan and milk were administered as shown 
in Table 28 It will be seen that at the end of 2 weeks 
the patient ccat M tolerate a hali punt tif milk without 
pre treatment 

In cases of hypersensitiveness to several 
foods, all the corresponding propeptans must 
be taken— as, for example, milk, egg, and beef 
propeptans when hypersensitiveness to these 
three foodstuffs has been discovered Table 
29 illustrates how this is done 

When a patient is so extremely hypersensi 
tive that even 1 capsule of propeptan elicits 
clinical manifestations, the propeptan must 
be administered, to start with, in doses of 

• A saponin derived from glycy rrhiza. root this is added to en 
bance the intestinal resorpt on (see p 47) 


0 01 Gm , or, in exceptional cases, of 0 001 Gm 
diluted with sugar A correspondingly small 
amount of the given foodstuff (for example, 

1 to 5 Gm ) is to be given the patient forty five 
minutes later 

The achievement of complete deallergization 
takes longer in some cases than in others The 
a\erage period of treatment is somewhere 
between two and four weeks As already 
mentioned, the procedure in practice consists 
in giving the patient all the nontolerated 
food items twice daily for a period of fourteen 


Table 28 — Outline of Propeptan Therapy m a 
Case of Milk Hyper sensitiveness 


D ‘- 

p MUk 
Tablets 

Milk 

(Cc) 

as 

l*tw) 

Symptoms 

1st 

1 

10 

slight wheezing 
diarrhea 

2d 

2 

10 

very slight wheez 
ing 

3d 

3 

10 

none 

4th 

3 

20 

none 

5th 

3 

30 

none 

6th 

3 

50 

shght diarrhea 

7th 

3 

so 

none 

8th 

3 

75 

none 

9th 

3 

100 

none 

10th 

3 

150 

none 

11th 

3 

200 

none 

12th 

2 

200 

none 

13th 

1 

200 

none 

14th 

Yi 

200 

none 

15th 

0 

200 

none 

Further, dailj 

0 

250 



days — with preprandial administration of the 
proper propeptans During this period no 
attempts should be made to determine whether 
or not the hypersensitiveness has decreased or 
disappeared But when the patient has been 
completely and constantly free from objective 
and subjective symptoms for fourteen days, 
the number of capsules is gradually reduced 
to zero If there was hypersensitiveness to 
several foodstuffs, not all the types of pro- 
peptans are stopped at one time, but first the 
propeptans of one type, and then, if no man- 
ifestations appear, the propeptans of a second, 
then those of a third tjpe, and so on The 
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treatment may be terminated only when the 
food or foods formerly not tolerated are taken 
with perfect impunity without preceding 
administration of propeptans. If allergic man- 
ifestations appear — as rarely happens — an- 
other fourteen-dav period of propeptan treat- 
ment is indicated. It is absolutely essential, 
furthermore, that for many weeks after the 
termination of treatment the patient must 
take all the previously nontolerated foods, 
naturally without propeptans, at least once 
daily in order to maintain his state of de- 
ailergization. 


before the meal time. The diet may consist, 
at the patient's choice, of any of the thirteen 
food items listed above. Since these capsules 
are inefficacious unless taken on an empty 
stomach, intervals of at least four hours must 
be maintained between meals (in the case of 
small children, three hours). During these 
intervals, no food or liquid is to be taken except 
a small amount of water or a few sips of sugar 
water if desired. If the symptoms are not 
relieved, it is sometimes necessary to gi\e a 
larger number of polypropeptan capsules 
before each meal. 


Tabu; 29 .—Outline of Propeptan Therapy «« a Case of Eypcnensilheness to if ilk. Beef, and Egg 


Time 

Propeptans <2 of each) 

Tune 

Diet 

7:15 aju. . 

mill, egg 

8 A.M 

fruit juice, cereal (with milk'l, hard-boiled egg, 
coffee with cream, toast, butter 


beef, milk 


roast beef, \ egetable, ice cream 

5:15 pai 

1 egg, milk 

6 pm 

omelette, vegetables, chocolate milk shake 


(3) Polypropeptan Therapy 

In order to simplify the technic for the 
patient and to reduce the cost, a mixed pro- 
peptan, called “polypropeptan,” has been 
prepared. Each capsule of this polypropeptan 
contains 0.05 Cm. of 13 different species- 
specific propeptans (beef, chicken, egg white, 
milk, wheat, rye, oat, potato, spinach, pe3, 
string bean, tomato, apple) plus 0.03 Gm. of 
glycyrrhiza.* 

The chief advantage of polypropeptan 
therapy over that with individual specific 
propeptans is that by taking 2 or 3 of these 
capsules the patient is permitted to eat any- 
thing within the limits of the thirteen food 
items; and he is thus freed from worrying about 
having eaten something against w hich he was 
not, perhaps, duly protected. 

In practice, the polypropeptan treatment 
proceeds in the following manner. When there 
is good reason to suspect the presence of a food 
allergy in a given case, the identity of the 
possible allergen need not necessarily be ascer- 
tained, but the patient is given 2 or 3 poly- 
propeptan capsules exactly forty-five minutes 

• Sett footoo**, p SO 


It takes longer in some cases than in others 
to achieve permanent deallergization. The 
average period of treatment is three weeks. 
The patient is therefore instructed to adhere 
meticulously' to the propeptan routine for 
about this time. When completely’ free from 
all manifestations, he may be permitted grad- 
ually to decrease the dose to 1 capsule for a 
few days. Then he may’ omit the polypro- 
peptan before lighter meals (e.g., breakfast 
or a small lunch), until, finally, he may be 
permitted to take his regular meals (restricted 
to any of the thirteen food items) without 
previously taking his capsules If he remains 
asymptomatic, he is then to add a new food 
to his diet every second day. This is necessary 
because foods other than the thirteen contained 
in his diet may also be allergens. 

In order to arrive at a more varied diet 
more rapidly, the following procedure may be 
employed. If the patient is free from mani- 
festations after one or two weeks of poly- 
propeptan treatment, he may add one new 
food every other day to his diet while still 
taking the pohpropeptans. Should allergic 
phenomena appear, it means that the most 
recently added food is an allergen. This can 
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be dealt with either by elimination from the 
diet or by having the patient take the cor- 
responding specific propeptan (eg, orange 
propeptan) in addition to the polypropeptan 

(4) Sources of Error tn Propeptan Therapy 

Not every failure of propeptan therapy 
should immediately be blamed on the method 
itself, it may be due to other factors 

(1) The case may be not one of food allergy 
This question can be decided by placing the 
patient on a strict sugar diet (consisting only 
of approximately 300 Gm of sugar per day, 
and water) for 2 days Only if there is 
rapid improvement can the condition be con 
sidered as a case of food allergy 

(2) While the case may be one of food 
hypersensitiveness, this need not necessarily 
be m relation to proteins For it should be 
remembered that propeptans are effective only 
in allergies to nutritive proteins, and are there 
fore useless in cases of hypersensitiveness to 
carbohj drates, fats, acids, or salts (see p 295 
for methods of determining whether a protein 
or nonprotein food is the allergen in a given 
case) 

(3) Some patients present a combination of 
protein and nonprotein food allergies Thus, 
a patient with severe lichen urticatus of ten 
years’ duration was definitely improved by 
propeptan therapy However, after every 
highly spiced or salted meal, relapses were 
noted Mere elimination of salt and spices 
from the diet mitigated the itching but did 
not suffice to abolish it However, the 
combined treatment resulted in a permanent 
cure within four weeks 

(4) It vs essential that the various predis- 
posing factors (see p 60) be searched for and, 
if possible, corrected Thus, in cases of hypo 
chlorhydria or achlorhydria the administration 
of hydrochloric acid and pepsin must ac 
company the propeptan treatment Either 
therapeutic measure alone will not be successful 
Similarly, m the case of patients with chronic 
enteritis, an appropriate diet is necessary along 
with the specific propeptans Furthermore, 
foci of infection in teeth, tonsils and elsewhere 
must be considered, since not infrequently 
propeptan therapy will remain meffectiv e 
until these are eliminated. 


(5) It must be remembered that in some 
cases many times the usual dose of propeptan 
must be given in order to achieve cure Thus 
one of us reported 3 cases, one of asthma, 
another of laryngeal edema and gastro in 
testinai symptoms, and a third with angio- 
neurotic edema due to food hypersensitiveness 
(egg, pea) In each case large doses, from 0 5 
to 1 Gm , of egg or pea propeptan (l e , 5 to 10 
capsules) had to be given before each meal in 
order to obtain freedom from symptoms 
These large doses may soon be reduced (by 2 
capsules daily), so that within two to three 
weeks a point is reached at which 1 capsule 
per meal is sufficient 

(6) On the other hand, in rare cases of extra 
ordinary hypersensitiveness to a given protein, 
ingestion of even a one half dose of propeptan 
may elicit allergic manifestations In this 
contingency the treatment must be initiated 
with 0 01 to 0 001 Gm In one case of extreme 
hypersensitiveness to fish, it was necessary to 
begin with 0 000001 Gm of propeptan mixed 
with sugar 

(7) Finally, it should be borne in mind that 
a state of insensitiveness only newly achieved 
by propeptan therapy may be annulled by 
ingestion of large quantities of the allergenic 
food to which the patient had been rendered 
tolerant 

Furthermore, reallergization may take place 
as the result of intercurrent infection, such as 
a cold, or gastro intestinal irritation due to 
alcohol, acute enteritis, excessive use of lax 
atives, or ingestion of very cold foods (iced 
drinks) The newly acquired allergization 
need not be to the same foods but may be 
to other ingestants, including drugs taken by 
mouth 

Finally, it should be stressed that propeptan 
therapy must always be meticulously earned 
out lie have found it useful, therefore, to 
give the patient a ruled blank, which he is 
asked to fill out and bring in at each visit, 
we are thus able to check and correct anj 
mistakes he may have made In our ex 
perience errors are almost inevitable, especially 
in the beginning, despite the most painstaking 
explanations and instructions Moreover, the 
physician should always keep in mind the 
possibility of minute quantities of certain 
forbidden foods being consumed by the patient 
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without his knowledge — such as traces of egg 
in the crust of rolls, the milk contained in 
ice cream or chocolate candy, meat stocks m 
‘Vegetable” soups, wheat flour in “rye’* 
bread, or flour in gravies. Such examples of 
overlooked proteins constitute a common 
source of error and confusion, but this should 
not be charged against the method. 

From these few* examples it will be seen that 
complete understanding and scrupulous atten- 
tion to details are essential to the proper super- 
vision of a course of propeptan therapy. 

F. HETEROSPECIFIC 

DEALLERGIZATIOX 
The procedure of overloading the organism 
with specific antigen has been discussed above 
(p. 93). The same thing can also be done 
with heterospecific antigens The efficacy 
of this latter method is explained by the fact 
that after severe anaphylactic shock. — re- 
gardless of the nature of the anaphylactogen 
eliciting it — the organism’s entire supply of 
antibodies is either satiated or in some other 
manner rendered incapable of reactmg. On 
the basis of this observation, intentional 
elicitation of shock by means of serum or 
peptone has been recommended by se\eral 
authors (Coke, in the treatment of resistant 
asthma, Kalk in mucous colitis) We hasten 
to add, however, that we emphatically advise 
against these measures, since at present there 
is no means of gauging the dosage so as to 
prevent endangering the patient’s life 

G. SYMPTOMATIC THERAPY 
There are a certain number of cases in which 
the causative allergen cannot be identified 
or in which for one reason or another the 
various methods of hyposensitization or de- 
allergization are not sufficiently effective 
In such instances symptomatic therapy must 
be employed. All of the many methods that 
have been devised for this purpose can be 
traced back to two basic mechanisms, both of 
which are nonspecific in nature and reduce 
the reactivity of the shock structure: («) 
measures capable of decreasing the hyper- 
sensitiveness, such as general hygiene, diet, 
drugs, and (6) measures to raise the threshold 
to stimulation, for example by habituation or 
psychotherapy. 


1. General Hygiene 

As noted in some detail earlier, the current 
economic and social upheavals, and the 
general unrest of the population, constitute 
one of the outstanding predisposing factors 
in the pathogenesis of hypersensitivities. Al- 
though the physician cannot, of course, do 
anything about the world’s affairs in general, 
he must make every effort to help the in- 
dividual patient regain his psychologic equi- 
librium The physician must also See to it 
that the patient does not overexert himself 
mentally or physically, and that he gets 
sufficient rest and peace, as w ell as a reasonable 
amount of relaxation and diversion from his 
worries by engaging m some sport, puttering 
about in his garden, or following the hobby of 
his choice Vacations — and particularly reg- 
ular weekends or holidays — are especially 
beneficial 

Sun baths, or, if this is not possible, pro- 
longed exposure of the body to fresh air and 
light, will serve to strengthen and harden the 
patient They are also of value because they 
stimulate the phv siologic functions of the skin, 
which plays such an important part m the 
defense mechanism of the body. Similar 
results can be obtained by the use of cold and 
hot water for washing, bathing, and packs, 
by sweat-inducing procedures, steam baths, 
massages, and exercise Adequate and natural 
evacuation is important Furthermore, the 
patient must be taught to eat slowlv and masti- 
cate thoroughly 

A painstaking search should be made for 
possible foci of infection; if feasible, these 
should be eliminated. Careful study of the 
gastro-intestinal tract will often be far more 
helpful than the patient’s history in dis- 
covering digestive diseases or functional dis- 
turbances In suitable cases, stool cultures 
should be made, since pathologic intestinal 
flora not infrequently constitute a focus of 
infection. 

2. Diet 

The city dweller’s usual diet — nch in pro- 
teins, salt, and spices, on the one hand, and 
poor in calcium, vitamins, and roughage on 
the other — tends to support and maintain 
allergization. This point has been discussed 
m some detail on page 67. Furthermore, the 
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widespread tendency to indulge habitually — 
not to sa> excessively — in alcohol, coffee, and 
tobacco definitely fosters allergy 
The question of diet is worthy of special 
attention A single diet, for obvious reasons, 
cannot be prescribed for all conditions Gen 
erally speaking, however, it is wise to recom- 
mend a diet that is poor in salt and spices, 
rich in fruits and -vegetables, and restricted 
as to proteins (100 to 150 Gm of meat two 
or three times weekly) As to raw fruits and 
vegetables, the question must be decided by 
the condition of the teeth and gastro intestinal 
tract Vitamin preparations can be very 
beneficial, in the form of either a multiple 
vitamin capsule or \ itamm B complex 
Omission of table salt from the diet is often 
an important therapeutic measure Cook 
and Stoesser 8M showed that a low sodium 
diet reduces the number and seventy of asth- 
matic attacks Rusk and Kenamore 82 ’ re- 
ported good results with this in chronic 
urticaria, others in migraine 
The most important instruction to give the 
patient, when a low sodium diet or the so called 
salt free diet is prescribed, is that table salt 
should be banished and no salt should be used 
in cooking The butter should contam no 
salt Bread, cake, rolls, and cereals as 
ordinarily prepared are unsuitable, but may 
be made without salt Seafoods, including 
clams, oysters, and the like, are best omitted 
Foods that are obviously salted, like crackers, 
cheese, sausage, salted meats, salted fish, 
and most pickles, are forbidden There is 
a very low sodium content in flour, cream, 
macaroni, sugar, potatoes, squash, parsnips, 
lettuce, kidney beans, tomatoes, and most 
vegetables J?ggs, meat, croU, ftee-fif, Bntssek 
sprouts, yellow corn, mushrooms, and peas 
are reasonably low in sodium content and may 
be eaten in moderate amounts Sodium bi- 
carbonate should not be used Meat contains 
some sodium, which can be removed by 
boiling if desired, the broth being discarded 
The allergic individual’s diet should gen 
erally be as dry as possible — drier at any rate 
than his usual fare— for dehydration is often 
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beneficial in certain allergic conditions, such 
as asthma, migraine, rhinopathy 

In other allergic diseases, especially gastro- 
intestinal allergy and urticaria, it is advisable 
to begin the dietary treatment with a two 
days’ regimen during which the intake is 
restricted to fruit and fruit juices, particularly 
grape juice It is also best at this time to 
prescribe a mild laxative After this brief 
period of strict diet, the patient is permitted 
to return to a meat and salt poor diet, with 
restriction to raw foods or fruits one day each 
week In other cases, particularly of asthma 
and urticaria, an acidotic diet has been found 
to be more beneficial This is probably true 
in cases in which there is marked vagotonia 
This regimen can be enhanced, according to 
Beckman, 854 by the administration of nitro- 
hydrochloric acid 

Cc 

B Nitrohydrochlonc acid 18 0 I f3 ivss 

(not diluted) ! 

Distilled water qs ad 120 0 | fj iv 

M Sig 1 teaspoonful in \ glass of water 4 times a day 
after meals and on retiring 

Numerous investigations in the past few 
years have revealed a definite although non- 
specific anti allergic effect of glucose (30 Gm 
four tunes daily by mouth), more marked on 
intravenous injection (3 to 20 cc of a 20 
per cent solution) Cane sugar is far less 
effective In animal experiments as well, 
feeding of glucose or mixing of the antigen 
with glucose has been found to result in a 
definite decrease in or even complete suppres 
sion of shock On the other hand it should 
be stressed that in cases of migraine the mtake 
of sugar should be sharply reduced 
There have been various explanations as to 
the beneficial effect of sugar therap> The 
most likely one is that of Barber and Oriel, 
who assume a disturbance of the 1 pexic" 
function of the liver in allergic diseases, and 
therefore try to increase the glycogen content 
of the liver The authors have had encourag- 
ing results with a combined insulin and carbo 
hydrate therapy (5 to 10 units of insulin three 
times a day, together with large amounts of 
sugar) 

«*«Beckmav H Treatmer 
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3. Drugs 

The majority of the drugs employed in the 
treatment of allergic diseases owe their action 
to their effect on the autonomic ner\ous 
system (see Table 10, p. 60) The sym- 
pathomimetic adrenergic drugs have their 
greatest value in the alleviation or control of 
acute allergic symptoms, while certain of the 
parasympathomimetic drugs are used in pro- 
longed courses in an attempt to increase 
tolerance nonspecifically. The drugs de- 
pressing autonomic function have a more lim- 
ited range of usefulness, but derivatives of 
ergotamine are the drugs of choice in the relief 
of migraine, and atropine has certain indica- 
tions. 

The most important drug in the symp- 
tomatic treatment of allergic diseases is w ith- 
out doubt epinephrine (adrenalin), which, by 
stimulating the endings of the sympathetic 
nerves, produces vasoconstriction and thereby 
counteracts the anaphylactic dilatation of the 
blood vessels. Epinephrine hydrochloride 
(0 5 to 1 cc. of a 1:1,000 solution, subcuta- 
neously) is the sovereign remedy for ana- 
pin lactic shock. Somewhat smaller doses are 
effecthe in the vast majority of attacks of 
asthma, and will relieve the pruritus of acute 
urticaria, the swelling of angioneurotic edema, 
and numerous other allergic manifestations. 
However, epinephrine frequently causes dis- 
agreeable side effects, such as tremor, pal- 
pitation, profuse sweating, throbbing head- 
ache, vertigo, and a feeling of anxiety, rest- 
lessness, and apprehension. Ganer observed 
four patients who had tetany immediately 
following moderate doses of epinephrine, and 
relieved by intravenous calcium. In very rare 
cases, even hemiplegia, the result of a ruptured 
cerebral vessel, has been reported. Appfe- 
baum* 3 has also described two instances of 
cerebrovascular accidents following injections 
of this drug, presumably due to cerebral anoxia 
or ischemia from vasoconstriction of the 
cerebral arterioles. Care must be exercised in 
the choice of dosage and in avoiding an 
inadvertent intraxenous injection. Epi- 
nephrine is contra-indicated in hypertension, 
hyperthyroidism, arteriosclerosis, especially 
cerebral arteriosclerosis, organic heart disease, 


angina pectoris, and certain stages of surgical 
shock A way of minimizing the unpleasant 
effects of epinephrine is to administer it in 
divided doses according to the technic of Hurst 
and Bray. In this method, 0.1 or 0.2 cc. of 
1:1,000 epinephrine hydrochloride is injected 
subcutaneously, and repeated every five and 
later every ten minutes, until a full therapeutic 
effect is noted, or until a total of 1 cc. has been 
given In order to ax oid unnecessary pain the 
needle is left m place. 

In animal experiments, Ruskin 429 found 
epinephrine ascorbate to have about twice the 
bronchiole dilating capacity of the hydro- 
chloride. 

Unless an immediate effect is necessary', a 
slow-acting epinephrine may be used, such as 
epinephrine in oil (Kenney 81 *) or in gelatine 
(Spam et al 827 ), since absorption is much 
slow er w hen these x-ehicles are employed. The 
usual dose is 0 5 to 1 5 cc. intramuscularly' of a 
preparation containing 2 mg of epinephrine 
base per cc. (a 1 : 500 suspension). It has its 
greatest usefulness in chronic asthma, as well 
as urticaria (Keeney, 828 Thiberge 828 ), angio- 
neurotic edema, serum sickness, and certain 
cases of hav fever (Keeney' 829 ). In some 
circumstances, it is desirable to control the 
symptoms promptly by an injection of aqueous 
epinephrine hydrochloride, followed by an 
intramuscular injection of the longer-acting 
suspension in oil. With these preparations 
few er doses need be given in tw enty-four hours, 
with the result therefore that the side effects 
are usually' far less distressing. Howex'er, 
since epinephrine in oil is a suspension rather 
than a true solution, absorption may be ir- 
regular, accounting for unexpected adrenalin 
reactions in certain cases. 

In asthma a bronchial spray with 1:100 
epinephrine is often highly beneficial. It is 
necessary’ for this purpose to use a special 
nebulizer that produces a very fine mist and 
contains no metal 

In this connection mention may be made of 
the favorable influence of the “insulin thrust” 
or “vegetative insulin shock” on allergic 

ci Entit, E. L Bull. Johns Hopkins Hosp 62 227, 1933, Am 

J M Sc 198: 315. 1939. 

ct Spsjv. W C . StiACSS, 51 B , and Fcchs, A M J Allergy 

11: 209, 1939 

«Thib£SCE,N' F • 51 Rec 151*131,1940 
r» Keeney. EL J. Allergy 10 S90, 1939. 
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■diseases, because it is believed to be attnbut 
able to a reactive production of epinephrine m 
the organism (Bartelheimer 830 ) 

In milder cases, epinephrme injection maj be 
replaced by ephednne sulfate injections (0 05 
Gm or % gram) or by the administration of 
any of the following sympathomimetic drugs 
ephedrme sulfate, propadnne hydrochloride, 
neosynephrm hy drochlonde, benzedrine sul 
fate Friedman and Cohen® 31 found netha- 
mine hydrochloride, a new ephedrme like 
drug, to be rather effective in asthma and hay 
fever, and to be effective occasionally after 
ephedrme had failed Hansel 833 employed it 
in combination with theophylline isobuta 
nolamine It can be administered intra- 
venously, intramuscularly, or by rectal sup 
pository when necessary Since ephedrme is 
acted upon by' the same enzyme (amine 
oxidase, found in blood and many tissues) 
as epinephrme, it tends to preserve the latter 
from being destroyed (Gaddum and Kwiat 
kowski 833 ) The oral dose of ephedrme sulfate 
is 0 025 to 0 050 Gm {% to % grata) three or 
four times daily for adults, 0 010 to 0 015 
Gm (1/6 to A grain) for children between the 
ages of 6 months and 5 years, 0 005 Gm 
(1/12 gram) for infants under 6 months 
Brown 834 suggested the administration of an 
enteric coated tablet of ephedrme at bedtime 
in order to delay its action for three or four 
hours 

Ephednne (1 to 2 per cent), propadnne (1 to 
3 per cent), neosynephrm (14 to 1 per cent), 
and pnvine (naphazohne) (0 05 to 0 1 per 
cent) are also advantageously used for in 
stillation into the nose, as is benzedrine by 
inhalation Patients should be warned not to 
abuse these vasoconstrictors by overly frequent 
application 

Particularly useful are combinations of 
ephedrme with small doses of one of the 
barbiturates (phenobarbital), for counter 
acting the cerebral stimulation, and one of the 
xanthines, such as aminophylline or theo 
bromine, which have a vasodilating and 
antispasmodic effect 

>j»Bartelkliwfr H Muend en m«i Wchnscht 91 271 1944 
sn Friedman A J and Cohen A E Northwest Med 43 138 
1943 

hj Hansel F K Ann Allergy 1 199 1943 

ui GADDUM J H and NwIATKOWSKI J Ih>SH>t 94 87 1938 

sit Brown E A New England J Med 223 843 1940 


B Tphedrinc sulfate 0 02a | gr * 

Phenobarbital 0015 gr J 

Aminophylline 0 100 | gr i fs 

D t caps no xx 
Sig 1 capsule 3 times a day 

Aminophylline and other xathmes may also 
be administered by vein or by rectum and are 
particularly and often dramatically effective m 
terminating an attack of asthma 

Atropine acts on the condition of anaphy 
lactic shock by paralyzing the parasym- 
pathetic nerve endings in the smooth mus 
culature, and is thus able to stop or even 
prevent spasm of these muscles The dose for 
attack is 1 mg (1/60 grain) subcutaneously 
In less acute cases, \4 to % m g three times 
daily will suffice Atropine is usually contra 
indicated in asthma, since it renders the 
bronchial secretions more viscid and hence 
more difficult to raise, therby increasing the 
patient’s distress It is most useful in those 
cases of rhinopathy or hay fever with ex 
ceedmgly profuse watery nasal discharge, 
which may be diminished by moderate doses 
by' mouth, as well as in gastro intestinal 
allergy 

Ergotamine tartrate (gynergen) and dihy- 
droergotamine (D H E -45) by' mouth or 
subcutaneous injection are effective in the 
relief of migraine (see chap XXVI) The 
abdominal pain, nausea, and vomiting some 
times produced can be controlled by an m 
jection of atropine 

Opiates, such as morphine, are mentioned 
only to be condemned Although asthma 
may be relieved, their use is unsound because 
of their depressant effect on the respiration 
and on the cough reflex, causing retention of 
bronchial secretions and possibly suffocation, 
and they are therefore definitely dangerous 
However, preliminary investigation indicates 
that demerol, a synthetic drug with anti 
cholinergic, spasmolytic, and analgetic prop 
erties, may be less dangerous It is employed 
by mouth or by injection in doses from 35 to 
100 mg (A to lA grams) (Noth, Hecht, and 
Yonkman 835 ), and may permit a reduction in 
the effective dose of epinephrme (Batterman 
and Himmelsbach 836 ) 

Hi Noth P H Hecht II H and Vonkman F F Ann Int 

Med 21 17 1914 

■* Batterman R C and HianflSBACH C K J A W A 122 
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Calcium decreases the excitability of the 
autonomic nervous system and the permea- 
bility of the capillaries. In our experience, 
however, this drug is effective only when 
administered in sufficiently large doses, and 
particularly intrax enouslj in doses of 10 to 20 
cc. of a 10 per cent solution. Except in cases 
of hypersensitiveness to bromide, we have 
found the following combination to be quite 
effective: 

Cm. or Cc 

I) Calcium chloride 

Sodium thiosulfate aa 10 0 

Sodium bromide 3 0 

Sterile distilled water q s ad 100 0 

Calcium chloride, while more effective than 
other calcium compounds, has the decided 
disadvantage that the slightest amount outside 
the vein, as may happen in patients with poor 
veins, will produce a painful necrosis. For 
this reason calcium gluconate is often prefer- 
able, and for intramuscular injection only the 
gluconate can be used. 

Oral administration of calcium will be 
effective only in large doses given for a con- 
siderable period of time. 

Cm orCc 

I) Calcium chloride 24 0 1 5 '» 

Distilled water q.s. ad 360 0 | f3 xu 
M. Sig.. 1 tablespoon ful 5 times a day 
1} Calaum gluconate 0 5 I gT vii si 

Slg • 3 capsules or tablets 5 times a da> 

Parathormone injections might also be 
mentioned here, because this mobilizes Ike 
body’s own calcium. In human beings 
(Hajos) as well as in experimental animals 
(Docimo), these injections sometimes bring 
about a marked reduction in the manifestations 
of shock. 

Potassium chloride , in a dosage of 0.3 Gm. 
(5 grains) three times a da}-, with a full glass 
of water, is said by Bloom to have an anti- 
allergic effect. Numerous attempts have been 
made to confirm the claim of clinical efficacy, 
but as a rule this drug has been found to be 
ineffective. 

General anesthesia by ether, urethane, chloro- 
form, etc., is said to prevent the onset of 
shock following reinjection of the antigen 
(Nikolaeff and Goldberg). While some suc- 
cessful animal experiments have been reported, 


the anti-anaphx lactic effect of narcosis in 
human beings is disputed. Moreover, this 
method involves the danger of unfortunate 
accidents. Thus, Quill reported a sudden 
respirator}* death following administration of 
tetanus antitoxin to a patient under ether 
anesthesia 

Xo satisfactory explanation of the effect 
of anesthetics has been advanced. Besredka's 
original theory — that the shock is dependent 
upon the central nervous system and can thus 
be inhibited by reducing the excitability of the 
nervous centers — has been refuted by Doerr, 
who pointed out that the effect of narcosis is 
achieved m the periphery without the medi- 
ation of the brain 

General anesthesia (ether or cyclopropane by 
inhalation, ether or avertrn by rectum) is 
sometimes indicated in status asthmaticus, but 
merely for its relaxant effect and to provide a 
period of rest for the patient. 

Recent investigations seem to indicate that 
in the allergic individual various autonomic 
disturbances, both sympathetic and para- 
sympathetic, frequently occur simulta- 
neously. This might explain the beneficial 
effect often obtained with Bellergal, a prep- 
aration composed of a combination of bella- 
folin, gynergen, and phenobarbital (2 to 4 
tablets daily). Mention should also be made of 
the favorable influence of phenobarbital (0 00S 
to 0 03 Gm or Vs to Vi grain, three times a 
day) The effects of this drug are attributable 
to its quieting influence on the basal ganglia of 
the brain. 

Ethylene disulfonate (allergosil) has been 
advanced recently as a means for treating the 
allergic state, irrespectne of the clinical 
picture, based on the concept of Evans, Bod- 
man, and Maisin** 7 that the allergic state is 
basically due to an abnormality of carbohy- 
drate metabolism resulting from the absence 
in the body of certain catalysts of coenzymal 
activity. This drug was found in vitro to 
have the requisite properties. However, re- 
ports of its protective action against exper- 
imental anaphylactic shock could not be con- 
firmed by Fisk, Small, and Foord. 838 Although 

•*» Eyaj.s, G , Bodmax, J , and M 4 isi\, J H Med Pre«s S. Circ. 

203 3273. 1940 

Fisk. R T , Ssiux, \\ S , and foo*D, A G J Allergy IS: 

14, 1944 
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some favorable clinical reports have appeared 
(Smith , 839 Wasson , 849 and Bartlett 811 ), espe 
cially as regards pediatric allergies, they could 
not be confirmed by Archibald , 8 * 3 and Kurland 
and Bubert 81 ’’ 1 found the preparation to have 
little if any therapeutic value in chronic 
bronchial asthma Hence, caution must be 
enjoined 813 until a more careful evaluation of 
its effects, based on thorough experimental 
and clinical investigation, is established 
The early optimistic results with the use of 
large doses of ascorbic acid (vitamin C) in the 
treatment of hay fever, asthma, food allergies, 
and other diseases of hypersensitiveness hav e 
not been confirmed by other investigators, in 
eluding the authors It may, however, be 
effective in the detoxification of the arsemcals 
Finally, histamine and acetylcholine therapy 
should be mentioned, since both are used, 
sometimes w ith satisfactory results, in certain 
cases of asthma (Dzsuuch , 814 Thiberge ,* 45 
Farmer 81 *), urticaria (Ernstene and Banks , 817 
Alexander and Elliott , 818 Porch 849 ), cold hy 
persensitiveness (Bray , M# Roth and Horton 13 *), 
light hypersensitiveness (Capps and Young 851 ), 
hypersensitiveness to insulin (Collens, Lerner, 
and Fialka , 852 Roth and Rynearson 853 ), and 
Meniere’s syndrome (Horton 884 ) 

However, the present authors are of the 
opinion that the protection obtained with these 
substances is of the nature of a nonspecific 
pharmacologic tolerance rather than due to a 
nonspecific desensitization In this connection, 
Alexander 855 makes an interesting observation 
in his experience, histamine has no value 


ui Smith N M Clin Bled 51 323 1914 
Hd Wasson V P Arch Ped at M 511 1943 
DU Bartlett C L Arch Ped it 51 311 1944 
nr Archibald H C Arch Pediat 62 219 1945 
h» Kurland L T and BlbE*t H M Bull School M d 
Umv Maryland 30 46 1945 
Hi Current Comment JAMA 120 842 1942 
DupzstNrCH A Kin Wchoschr 14 1612 193a 
■« ThlsCKGE V F J Allergy 6 282 I93o 
d • Farver L J Lab A Cl n Med 26 802 1941 
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m the treatment of extrinsic allergy, m which 
the cause is a specific hypersensitiveness, but 
may be helpful in intrinsic allergy 

Techmc Except ior the rapid intravenous method 
as used by Horton in the treatment of Meniere s syn 
drome (see p 825) the average treatment schedule re 
quires particular caution The initial dose of 001 
gamma or 0 00001 mg (0 1 cc of a dilution containing 
0 0001 mg per cubic centimeter) is given intradermall) 
In the absence of untoward reactions subsequent doses 
are injected subcutaneously at forty eight hour inter 
vals Successive doses of 0 2 cc 03cc 0 5cc and 
0 8cc of this dilution are given then the strength of the 
preparation is progressively increased until a dose of 

0 1 mg (100 gammas) is reached Final doses should 
not exceed 1 cc of the 0 1 mg per cubic centimeter con 
centra tion A total of fifteen injections generally 
suffices 

Histamine is usually described in terms of histamine 
base It is commercially available however as hista 
mine acid phosphate and histamine dihy drochlonde 
both preparations are standardized in terms of the 
U S P anhydrous salt 2 7a mg ofthelomei and 1 5 
rag of the latter being equivalent to 1 mg of histamine 
base To convert to the quantity of base the diphos 
phate may be multiplied by the factor 0 36 and the 
dih> drochlonde by 0 66 Dosage may be calculated 
in terms ol either the salt or histamine base but caution 
should be exercised lest these doses be confused 
Recent preparations give both dosages e g ampule 
of histamine acid phosphate 2 75 mg in 1 cc (histamine 

1 1000) ’ Since the higher dilutions deteriorate 
rapidly, they should be prepared in comparatively 
small amounts at least once a week and kept refnger 
a ted 

Intravenous histamine (1 rag diluted in 500 cc of 
isotonic sodium chloride solution) has recently been 
recommended for the treatment of migraine by Butler 
and Thomas •* 

Histamine should be employed carefully, if 
at all, m aged or arteriosclerotic patients, and 
in asthmatic persons very small doses should be 
administered, as larger amounts may induce 
attacks Following the injection, the face 
may flush rapidly, and with larger doses 
shivering and faintness may occur, accom 
panied by a fall in blood pressure and a rise in 
pulse rate Such symptoms are ordinarily 
of short duration, lasting only fifteen to twenty 
minutes, if they are excessive, recourse may be 
had to epinephrine to control them Shock, 
headache, and anginal pains inthe chest ma y 
follow a large dose, although doses of several 
milligrams have been given by some observers 
to healthy subjects without apparent harm 

w Butler «*I Thomas U A I A M A 128 173 I94S 
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Histamine is contra-indicated during preg- 
nancy and menstruation. 

Since histamine is non-antigenic, histamine- 
azoprotein complex (Hapamine) was produced 
by Fell and his associates 441 by chemically 
combining histamine with despeciated horse 
serum globulin. While the histamine treat- 
ment per se is considered by the majority of 
authors as a form of pharmacologic rather than 
immunologic therapy, Sheldon and his as- 
sociates 857 attempted to attain an active non- 
specific hyposensitization by the administra- 
tion of histamine azoprotein The theoretic 
goal was the production of antibodies to 
histamine that would neutralize any histamine 
liberated by any specific antigen-antibody 
union and would thus prevent the development 
of symptoms. Precipitins produced in animats 
(Fell 441 ) and in human patients (Cohen and 
Friedman 440 ) were at least partially specific 
for histamine. Animals were protected 
against anaphylaxis by immunization with this 
substance, and human beings appear to acquire 
a capacity for rapid histamine neutralization, 
which could also be demonstrated by means 
of skin tests with eserine (Cohen and Fried- 
man ss ). This method has been recommended 
for allergic conditions in which the allergen is 
not discoxerable or cannot be completely 
avoided, or in which other therapy is inef- 
fective. 

Technic. If an initial subcutaneous dose of 0 01 cc 
causes little or no reaction, subsequent doses every four 
or five days may be slowly increased (at first by 001 
or 0 02 cc , later by 0 1 or 0 2 cc.) until l to 1 5 cc is 
being given If intolerance is noted at any level, dosage 
should be reduced. Particular care should be employed 
in cases of contact dermatitis. When improvement 
occurs, the intervals between doses may be increased to 
one week or longer, but if symptoms recur, the entire 
course of therapy is begun again. Cohen* 5 ’ has recom- 
mended a more intensiv e schedule, beginning with 0 1 
cc., followed by 0 S cc , and then by fiv e 1 cc doses at 
fiv e day intervals A similar series is giv en after a rest 
period of two months. 

Sheldon 857 employed histamine-azo-de- 
speciated horse serum globulin in the treat- 
ment of 76 allergic patients of various types. 
Cases of physical allerg}' seemed to be bene- 

" 7 Sheldon, J M , Fell, X , JonsSTo-t, J. W., and Howe*. H. A : 

J tlfergy 13; js, iwn, 

^ Cohen, M B , and Fuzdu.cn, H J* ibid 15:235.1944. 

“ Cohen, V. B . ibid 15: 274, 1944 


fited most, and promising results were also 
obtained in the dermatoses. Local reactions 
were frequent at the site of injection. No 
correlation was found betw een the dosage and 
the rehef obtained. Warren and Findley 850 
reported fa\ orable results in the treatment of 
migraine, Derbes 861 in asthma, and Cohen 862 in 
urticaria and angioneurotic edema. How- 
e\ er, increasing experience with this substance 
has re\ealed a considerable number of un- 
toward reactions, even to very small or in- 
tracutaneous injections, and especially in 
patients sensitive to horse serum or dander 
(Dutton, E}ermann, Forman, Bowen, Ed- 
rington, Braden, Epstein — all in 1944 and 
1945 International Correspondence Club of 
Allerg}' Letters — and Brown 863 ). These in- 
clude not only extreme local reactions and 
alarming constitutional reactions, but also 
asthma, generalized urticaria, abdominal 
cramps, exfoliative dermatitis, and neuritis. 
We have observed a very severe anaphylactic 
shock w ith intense abdominal cramps appear- 
ing 5 hours after the fourth dose of this 
preparation. Further mvestigation of his- 
tamine-azoprotem, as regards both its thera- 
peutic efficacy and its potential dangers, is 
necessary. 

Another histamine derivative, B-(5-imida- 
zolyl) ethyl carbamido protein, appears to 
afford some protection against anaphylaxis in 
animals (Rodney and Fell 854 ). 

Histaminase, a histamine-inactivating en- 
zyme, has been considered on pp. 104 ff. Clini- 
cal experience with it has been generally dis- 
appointing, except in some cases of physical 
allergy. 

In the case of allergic patients who pre- 
sented features of cholinergia, such as excessive 
sweating, salivation, indigestion of the hy- 
peracidity type, intestinal spasticity, and 
dermographism, Pearson 865 suggested injection 
of 0.5 mg. of an acetylcholine derivative 
(mecholyl) subcutaneously, increasing the 
dose daily by 0.5 mg. as long as tolerated. In 
general, 5 mg. is given weekly for two months. 

*“Wva*E’4, E W, and Fin-dlee, T M Clrn North America 
29- 417, 1945 

« Dee bcs, V. J ibid 29- 455. 1945. 

« Cohen-, M. B.- Ohio State M. J. 39- 1120, 1943. 

•m Btow-e, E A Ann Allergy 3. 216, 1945 
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•aP&imsoN.E F Ann Int Med 13:2241, 1940 
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If a general reaction occurs, it can be controlled 
bj applying a tourniquet above the site of in 
jection Pearson holds that by daily chohner 
file stimulation with mecholyl one maj 
stimulate more efficient cholinesterase action 
This is the enzjme that normally causes lm 
mediate destruction of acetylcholine in the 
tissues Pearson reported good results in cases 
of asthma, urticaria, and angioneurotic edema 
Logue and Laws, 454 however, were unable to 
confirm this effect in cases of asthma 
Benadryl , a synthetic antihistamine prep 
aration, offers great promise in the treatment 
of a number of allergic diseases Intravenous 
administration (60 mg m 100 cc of saline 
solution) has been found to provide rapid 
relief of acute s>mptoms of hay fever, rhi 
nopathy, urticaria, angioneurotic edema vas 
cular headache, and the early stages of Mem 
ere’s syndrome Sustained relief requires con 
tinued therapj bj intramuscular injections (20 
mg ), which are moderately painful, or orally 
(50 to 100 mg two to five times daily) The 
larger doses, particularly by mouth, rather 
often produce side effects of drowsiness, 
dizziness, weakness dilated pupils, dry mouth 
and nervousness though rarely of sufficient 
severity to necessitate discontinuance of 
therapy Rarely, acute nausea and vomiting 
occur The optimum daily dose for children 
is 2 mg per pound of body weight divided into 
two to four doses The drug appears to be 
particularly efficacious in urticaria and phys 
ical allergies (See also pp 105, 7o5 ) 

4 Irradiation treatment 
Rays (roentgen, grenz, ultraviolet) ma> 
exert their anti allergic influence in three ways 
(1) by metaspecific hyposensitization, (2) by 
nonspecific reduction of the sensitivity (3) 
by stimulating the reticulo endothelial system 
to increased antibody production 

An example of metaspecific hyposen*iti 
zation is presented by any irradiation treat 
ment that is sufficiently strong to result in 
slight damage to the tissue Thus, the 
favorable therapeutic effect of X rays for 
example, may be compared with that of 
foreign protein therapy Because of the 
protein disintegration as chemically demon 
strated by Urbach and Schmtzler,* 6 break 

•wtlxBlCH F andScHNUZLER II i. i Wchnsehr 8 2179 1929 


down products are formed that act as met 
antigens in the allergic organism Both 
Hajos and Capelh have shown the anti ana 
phylactic influence of roentgen ra>s in 
animal experiments Furthermore the studies 
of Simanko Abramovitsch and Rabuchin and 
others should be mentioned here their various 
results however are not quite comparable 
since the effect of the rays depends upon a 
number of conditions that varied in each of the 
studies (eg t>pe of tube quality of rays — 
hard or soft — filtration, type of animal skin 
site, concentration of antigen etc ) 

Miescher made the first systematic inves 
tigations of nonspecific reduction of sensitivity 
by means of roentgen irradiation in dermatitis 
In approximately half of his cases, he observed 
a temporary reduction of reactivity about ten 
to twenty days after the roentgen irradiation, 
that is, at the peak of the reaction He 
attributed this effect to a nonspecific inhibition 
of the process of inflammation However, 
Miescher was not able permanently to change 
the hypersensitiveness of the skin Schreus 
and Willms on the other hand report that by 
using unfiltered rays they produced in 9 of 14 
dermatitis cases a state of reduced reactivity 
lasting for many weeks They attribute the 
recurrence of the hypersensitiveness to the fact 
that the rest of the skin was not similarly 
rendered insensitive and suggest mild irradi 
ation of the entire skin surface in allergic skin 
diseases A similar if not identical view had 
previously been advanced by Bucky, who 
recommended general irradiation with grenz 
rays 

Finally, the third possibility— namely, the 
effect of the rays with regard to stimulation of 
the reticulo endothelial system to increased 
antibody production — must be briefly con 
sidered We prefer to discuss this theorj as a 
working hypothesis here, rather than m con 
nection with metaspecific hyposensitization 
In the latter, the titer of specific antibodies is 
increased by metaspecific agents, whereas in 
the mechanism under consideration, the re 
ticulo endothelial system is stimulated for the 
purpose of greater antibody production 
Numerous authors have demonstrated in 
various ways that general irradiation with 
small roentgen doses (and also w ith radium and 
strong sunlight) increases the activity of the 
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reticulo-endothelial system. Indeed, Urbach 
and \Viedmann sss were able to show that 
irradiation affects chiefly the reticulo-en- 
dothelial system of the skin. When animals 
were injected intracutaneously with extracts 
of irradiated and nonirradiated skm, then 
tumor material introduced into these sites 
twenty-four hours later, a response was ob- 
served consisting of a great swelling in the sites 
of the injection of nonirradiated skin extract, 
while the sites that had been injected with 
irradiated skin extract presented either no 
cancer formation whatever or nothing more 
than an evanescent epithelial thickening The 
results were excellent when unfiltered roentgen, 
radium, or grenz irradiation was given, not 
nearly so good with moderate filtration, and 
quite poor when heavy filters were used. 
These findings coincide with the microscopic 
studies, for a definite increase in the reticulo- 
endothelial cells (histocytes) of the skin is seen 
only after mild, superficial irradiation The 
results of these investigations (nonspecific 
increase in antibodies as the result of functional 
stimulation of the reticulo endothelial system 
of the skin) may explain at least some of the 
beneficial effects of roentgen irradiation m 
allergic skin diseases. 

A discussion of the fax orable effects of 
roentgen irradiation on asthma and allergic 
rhinopathy xxilt be found on pages 643 and 507. 

5. Habituation or Tolerance 

“Habituation” or “tolerance” designates a 
decreased reactivity to a given chemical sub- 
stance or physical agent that previously pro- 
duced a pathergic reaction. Thus, there is 
habituation to certain drugs — commonly called 
“drug fastness” — and also to narcotics, al- 
cohol, and tobacco, commonly know n as toler- 
ance. One speaks of refractoriness, or re- 
active exhaustion, when the skin no longer 
reacts to a given substance (e.g., histamine) 
that previously had repeatedly evoked an 
inflammatory reaction. 

The methods of habituation have been 
employed chiefly in the physical hypersensi- 
tivities (due to pressure, cold, heat, light). 
Duke 5 "® 167 was probably the first to resort 
to systematic application of cold water in the 
management of urticaria due to cold; to irradi- 
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ation with a 1,500-watt nitrogen lamp in treat- 
ment of urticaria due to heat, to increasing 
exposure to the type of light that was not 
tolerated , and to frequent rubbing of the skm 
with a hard brush in cases of mechanica’ 
urticaria (Fig 77) Lehner and Rajka have 
reported not only local but also general “de- 
sensitization” in cases of urticaria factitia. 
Vallery-Radot and Blamoutier were able to 
cure cold urticaria with systematic cold hand 
baths The senior author cured a severe 



Fio 77 Exhaustion Treatment of Dermocrafhjsu 
Skin area in outlined -square was rubbed with ini reus- 
ing force twice a day for ten davs Distinctly less 
marked response in this region contrasts with that be- 
low, produced in area not pre\iously treated. 

cold urticaria in a surgeon by means of 
systematic cold showers P S. Meyer, Volk, 
and Sellei and Liebner, as well as others, suc- 
ceeded m eliminating or at least definitely 
decreasing light h} persensitiveness in cases of 
hvdroa aestivale by systematic irradiation with 
gradually increasing doses of ultra-violet ra\s 
during the winter months 
The list of therapeutic measures designed to 
“accustom” the patient might well include the 
use of breathing exercises in asthma and rhin- 
opathy, since the mucuous membranes of the 
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nose and bronchi thus become accustomed to 
irritation from without 
Fmallj , we should also mention here the 
procedures designed to harden the shin 
J Jadassohn, and also Eller and Schwartz 865 
have pointed out that continuous contact w ith 
irritants tends to harden the skin, while in 
termittent contact fails to do so Peck et al m 
found that hardening’ occurs frequentlj in 
workers w ith industrial contact dermatitis, but 
not in all individuals and may be overcome bj 
exposure to a greater concentration of the 
sensitizing chemical than that to which toler 
ance has been established It may be per 
manent, but in most instances it disappears if 
the exposure to the allergenic agent is discon 
tinued for any length of time 
Torok is of the opinion that the changes in 
the reactivity of the skin, which increases 
after the first three or four mechanical ther 
mal, or electric stimulations and decreases on 
subsequent exposure, is attributable to the 
action of tissue substances formed during the 
course of the reaction in the skin According 
to this author, there are two groups of such 
tissue substances, one of which — corresponding 
to the H substance of T Lewis— increases the 
reactivity, while the othea — provisionally 
called the R substance by Torok— decreases it 
The habituation of the skm to the influence of 
external agents is probably the result of the 
increased production of the R substance 
These substances are not to be confused with 
the skin sensitizing or blocking antibodies of 
Cooke and of Lehner and Rajka (see p 143) 

6 Psychotherapy 

Every physician who has had much to do 
with allergic individuals knows what an im 
portant part is played by psj chosomatic 
influences in the production of allergic con 
ditions, he readily understands, therefore, that 
these influences must be accorded very special 
consideration in connection w ith the treatment 
of these patients To avoid repetition, the 
reader is referred to the pertinent experiments 
and examples given on page 74 Consequently, 
every allergist must be capable of giving 
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ad' ice and treatment along psjchic lines 
In some isolated and especially severe cases it 
may be advisable to refer the patient to a 
psychiatrist with training in allerg> 

However in the vast majority of allergic 
patients the conscientious phjsician with an 
elemental knowledge of psjchic relationships 
and w ith a sympathetic and reassuring attitude 
is fully capable of handling the situation In 
fact, his so doing w ill avoid a certain amount of 
psjchic trauma inherent in a formal neu 
ropsychiatnc consultation manj patients 
being totally unaware of any connection be 
tween their emotional life and their symp 
toms, and consequently resistant, at least at 
first, to any suggestion of this sort How 
ever, m time, nearly every patient m whom 
psychogenic factors are of any considerable 
importance can be led to an acceptance of this 
idea 

It is important, if not essential for the 
allergist to determine whether psjchogemc 
components constitute the direct and sole 
cause of the allergic complaint, as only rarel} 
happens whether they act as predisposing 
factors or as a trigger mechanism or whether 
they are merely the secondary result of a 
chronic, often incapacitating disease For 
it must be realized, with respect to the last 
mentioned possibility that allergic conditions 
frequently are the cause of considerable 
economic disability, social dislocation and 
interference with normal domestic and familj 
relationships The extent to w hich the patient 
employs his complaints for the purpose of 
gaining conscious or subconscious ends, as in 
pampered child or housewife or to achieve 
family domination, or to excuse failure to meet 
a competitive situation should receive con 
sideration In such instances, alteration of 
the family relationship so as to remove the 
psychic gain” may produce gratifying results 
Appropriate psj chotherapy requires no for 
malized approach Allow mg and indeed, 
subtly encouraging the patient to discuss 
freely and without embarrassment not onl> 
his complaints, but also apparently unrelated 
sources of unhappiness, fears, and feelings of 
inadequacy and insecurity may be all that is 
necessary This ma> require several inter 
views In others, persuasive comments tend 
ing to give the patient insight into certain less 
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apparent interrelationships, to overcome psy- 
chologic maladjustments, and to lead him to 
arrive at a feasible solution of his problems 
are necessary. Sexual conflicts should be 
dealt with by appropriate means. In many 
cases, a carefully phrased chat with other 
members of the family or with close associates, 
sometimes without the patient’s knowledge, 
is of value, both in eliciting information and in 
correcting frictions arising in the home or at 
work. When necessary, removal of the patient 
from unpleasant or intolerable surroundings, 
often under the guise of a “trip” or a change in 
climate, is followed quite frequently by an 


amazing improvement. Finally, repeated re- 
assurance that his disease is not incurable, at 
least in the sense of obtaining symptomatic 
relief, that life need not be unsatisfactory and 
burdensome for the rest of his days, and that 
he may look forward to a useful, happy future, 
constitutes an invaluable feature of psy- 
chotherapy. 

It must be apparent from the foregoing that 
perseverance and confidence, on the part of 
both the physician and the patient, are two 
definite prerequisites for the successful treat- 
ment of allergic patients. 



Part Two 

ETIOLOGIC AGENTS OF ALLERGIC DISEASES 


T HE second part of this book w ill be devoted 
to discussion of the substances eliciting 
allergic responses. In Part One it was shown 
that the pathogenic mechanism of an allergic 
disease is the result of the combined effect of 
predisposing factors and eliciting agents. 
The various predisposing influences have been 
discussed in detail; the provocative agents will 
be considered here. 

Up to the present time, the allergic agents 
of external origin have for obvious reasons re- 
ceived the greatest share of attention and study 
Relath ely little is known about the second- 
ary exogenous and the endogenous allergens, 
the salient facts about them ha\e been cov- 
ered in chapter IX 

At present, it is impossible to subdivide the 
primary exogenous allergens according to any 
single principle. For practical reasons, how- 
ever, we have resorted to the following more or 
less arbitrary categories: inhalants, ingestants, 
mjectants, contactants, physical agents, in- 
fectants, and parasitic agents The diffi- 
culties involved m arriving at one fundamental 
principle of classification make a certain 
amount of overlapping unavoidable \\ e have 
tried, however, to obviate this as far as pos- 
sible by proper cross references. 

It will be apparent to the reader that many 
substances are capable of exerting an allergenic 
influence by way of more than one route of 
entry. To cite just a few examples: Peni- 
cillin may produce manifestations of hyper- 
sensitiveness after injection, ingestion, or con- 
tact with the skin. The same food which 
causes urticaria, asthma, or rhinopathy when 
eaten by some individuals, may be responsible 
for dermatitis of the hands, circumoral region, 


or eyelids when allowed to contact these areas, 
in the same or other patients. And, indeed, 
the odor of foods may affect still others. 
House dust and pollens, which are of such 
notable importance as inhalants, can also act 
as contactants. Numerous similar instances 
will be found in the ensuing pages. 

Aside from any other reason, considerations 
of space alone would make it impossible to 
present anything like a complete list of all the 
substances and combinations of substances 
that have, at one time or another, been re- 
ported as evoking hypersensitivities. The 
important causative substances vary greatly 
from country to country', and even from lo- 
cality to locality, depending to a great extent 
on the local flora, on the species of animals 
most frequently encountered, on the use of 
certain apparel, comestibles, chemicals, and 
cosmetics, on the dietary customs, and so on 
Nevertheless, we shall attempt to point out 
the most important allergens, and to discuss 
briefly their distribution in nature, in food, 
in fabrics, and in other ways in the environ- 
ment. 

A know ledge of these facts is essential, both 
in properly' evaluating the patient’s exposure 
as a first step in establishing the etiologic 
diagnosis, and in planning an effective thera- 
peutic regimen For many' allergenic sub- 
stances occur in unrecognized or “hidden” 
form, so that their detection requires some 
understanding of the components of prepared 
foods, the composition of cosmetics and fabrics, 
and the ingredients of proprietary drugs and 
dentifrices. In fact, it is not too much to say' 
that the allergist must be cognizant of the 
totality of the environment of his patients 
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Chapter XIII 
INHALANTS 


TT HAS become increasingly apparent during 
the past few years that the majority of 
cases of asthma and allergic rhmopathy that 
are of exogenous allergic origin are due to 
inhalation of epidermal substances, house dust, 
pollen, mold, smuts, rusts, or \olatile oils 
In addition, occasional cases of urticaria, 
angioneurotic edema, neurodermatitis, and 
migraine may also be brought on in this 
manner 

A. DUST 

Dust is certainly the most important of the 
inhalant allergens, especially m relation to 
asthma We do not refer to the nonspecific 
mechanical irritation caused by street or field 
dust, for example, but shall consider only those 
cases that react specifically to dust with al- 
lergic manifestations 

In the following discussion, we shall have to 
differentiate between house dust and certain 
occupational dusts The latter are commonly 
the cause of rhmopathy and asthma in millers, 
threshers, bakers, confectioners, carpenters, 
cabinet, cigar, brush, rope, harness and mattress 
makers, pharmacists and chemists, jewelers, 
laboratory workers, upholsterers, wool sorters, 
furriers, cotton spinners and weavers, and 
grocers The chief difference between the 
occupational dusts and house dust is that the 
allergenic ingredients of the former are, by and 
large, known, and are usually of protein 
nature House dust, on the other hand, is a 
material of highly complex nature, as will be 
shown later Cases of hypersensitiveness to 
dust of inorganic nature are quite rare How- 
ever, there is Hofbauer’s report 797 on a patient 
with asthma who had attacks only on passing 
through a certain district Geologic mvestiga 
tions revealed the presence of a special kind of 
stone known as flysch When the patient’s 
bronchial mucosa was sprayed with a suspen 
sion of this material, typical asthmatic symp 
toms appeared. Moreover, the writers have 
observed a few cases of asthma in infants evi 
dently caused by dusting powders, though 
whether on a specific allergic basis or as a 


result of mechanical irritation has not been 
determined The attacks occurred while the 
child was being powdered 
Common street dust is composed of both 
morgamc and organic constituents The in 
organic constituents consist of fragments of 
the various paving materials and of earth, 
while the organic part is composed, according 
to the season, of pollen, mold spores, fragments 
of leaves, insects, plants, bark, chaff, and con- 
stantly of animal hair, bits of feathers, clothing, 
shoes, etc These specific dust allergens will 
receive more detailed consideration in ap- 
propriate sections elsewhere in this book 
We are here exclusively concerned with the 
question of hypersensitiveness to house dust 
Kern 870 and Cooke 871 first called attention to 
the special significance of house dust in the 
causation of asthma, their findings have since 
been confirmed by numerous authorities 
Among asthma cases tested by Cooke and 
McLaughlin, 33 per cent gave positive reac- 
tions to house dust, while Clarke and Burt 
report 73 per cent, and Pratt’s figure is as 
high as 79 per cent It is important to note 
that asthma and rhmopathy are not the only 
conditions that may be caused by the inhala- 
tion of dust Vaughan 21 has demonstrated 
that angioneurotic edema can also be brought 
on in this manner The senior author has seen 
a case of urticaria due to this mechanism 
It must be emphasized, however, that a 
positive cutaneous reaction to house dust in 
a given case does not, in itself, constitute con 
elusive proof of the etiologic significance of 
the dust, the appropriate elimination and 
exposure tests must be performed before any 
definite conclusion may be drawn 
Despite all the experimental investigations 
that have been undertaken along this line, 
we do not as yet know just what the actual 
excitant in house dust is Depending on its 
origin, house dust may contain any or all of 
the following constituents substances from 
animal and \ egetable sources, such as feathers 

RAM Clin North America S 7SI 1921 
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from pillows, horse and rabbit hair, dander 
from household pets and the like, human 
dander, glue, cotton, wool, silk, and flax fibers 
from clothing, bedding, upholster)', rugs, and 
draper)', as well as kapok, felt, jute, pollens, 
parts of plants and of flowers, orris root, 
pyrethrum and other insecticides, tobacco, 
bacteria, mold, fungi, scales of moths and, in 
rural districts, also of butterflies. Numerous 
attempts ha\e been made to trace the anti- 
genicity of house dust to one or more of its 
ingredients. Albert, Bowman, and Walzer 872 
concluded from clinical and passive transfer 
studies that, when dust antibodies are found, 
they are present also to other dust producing 
inhalants, such as wool, feathers, danders, 
cottonseed, flaxseed, silk, or pyrethrum. 
Davidson* 73 found that patients who were skin- 
sensitive to house dust showed a high inci- 
dence of positive reactions to horse dander, 
cow hair, and cat hair, and less often to 
feathers and wool. These findings and opin- 
ions are not shared by the vast majority of 
allergists. It is generally agreed that, while 
the items listed abo\ e and innumerable other 
things combine to form house dust, its extract 
contains a specific antigenic principle that 
is not identical with any of its ingredients 
(Cooke* 71 ). This was confirmed by the 
Schultz-Dale experiments of Hampton and 
Stull. 871 While animals sensitized to house 
dust also gave reactions to other antigens that 
might be present in the home, such as animals’ 
danders and feathers, desensitization with any 
of the latter did not desensitize against house 
dust antigen. Moreover, dust from homes 
where the other common inhalant allergens 
were absent gave as good antigenic responses 
as any other samples. 

Investigations carried out by Cohen et al 875 
suggest the possibility of an allergenic factor 
being formed by the deterioration of the 
material composing the dust. It was found 
that when fresh cotton linters were kept for 
some months — after having been sealed in an 
airtight jar and autoclaved for one hour at a 
temperature (120 C.) believed to be high 
enough to kill all molds and bacteria — they 

r3 Auextj M JL, Bowman, K. L , and W auei. M • J Allergy 
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developed an allergenic property identical with 
that possessed by house dust. The authors 
concluded, therefore, that the reacting sub- 
stance in house dust is some deteriorated 
product of cotton linters developed during the 
aging process. Guinea pigs could be sensi- 
tized and shocked with this linters extract. 878 
There is evidence that other organic substances, 
such as feathers or kapok, may produce a 
similar allergen on aging. 

On the other hand, it must be stressed that 
it has not as yet been possible to demonstrate 
the existence of a single characteristic antigenic 
entity in house dust (Coulson and Stevens 877 ). 
Adelsberger claims that the active principle 
in house dust is heat-resistant and insoluble in 
the usual solv ents, with the exception of water. 
It is reasonable to conclude that although little 
is known about its nature, “house dust” is a 
specific antigen, unrelated to other recognized 
inhalants. 

Aside from the specific antigen, house dust 
also contains a toxic principle that may very 
well explain the anaphylactoid manifestations 
occurring after injections of large doses of 
extract (Coulson and Stevens; Friedman). 
In order to eliminate the toxic factor and 
irritant constituents producing non-specific 
w healing reactions, Efron and his asso- 
ciates 875 - 873 - 830 prepared a purified house dust 
extract* by means of two successive fractional 
precipitations with dioxane, two successive 
precipitations from concentrated ammonium 
sulfate solution, and dialysis, obtaining a 
stable substance of protein nature, but also 
containing carbohydrate Solutions of this 
preparation up to and including 0.002 per cent 
were not irritating, and it was shown to have 
high diagnostic specificity and therapeutic 
efficacy. Investigations carried out by Besser 
in Dr. Urbach’s department, and by the junior 
author, confirmed the dependability of the 
purified house dust extract. 

Sutherland 381 described a method for ex- 
tracting house dust with N/100 ammonia 

• Available from Endo Products, Inc , Richmond Hill, N Y. 
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and precipitation with sodium benzoate which 
yields a product that is largely carbohydrate 
of marked reactive capacity and therapeutic 
activity 

It should not be overlooked, however, that 
in a certain number of cases the causal allergen 
is not the dust itself, but one of its components 
(e g , pollen, molds, mites) Thus, the writers 
found dust consisting of the deteriorated bodies 
of mites to be the cause of rhinopathy in as 
librarian who was in constant contact with old 
folios and parchment books It should be 
emphasized that patients reacting to house dust 
should also be tested with other common 
inhalants, and on the basis of the historj , 
consideration of environmental exposure, and 
the relative sue of skin tests, a decision reached 
as to the exact nature of the patient’s aller- 
gens, therebj enabling proper environmental 
control and specific treatment 

The question frequently arises whether, for 
diagnosis or treatment, dust from the patient’s 
own home or a mixture of dusts from others’ 
homes (stock dust) should be used While it 
is true that the patient is much more exposed 
to the former, and that there is the possibility 
of its containing some individual factor, it is 
the experience of many authors that a stock 
dust sometimes elicits stronger reactions 
Accordingly, tests should be carried out with 
both 

Technic The dust is collected from the patient s 
environment by putting a new bag on the vacuum 
cleaner used in the patient s home and then thor 
oughly sweeping ail the rugs carpets draperies up 
holstered furniture, mattresses, pillows etc , in the 
house In order to obtain a sufficient quantity of each 
kind of dust it is advisable to beat and shake each 
article Of course this work is not to be done by the 
patient '(.detailed instructions w l'/l 'ue iound on p TSfc'; 
Dust so prepared in the case of an individual patient is 
conveniently but erroneously called autogenous ’ 
dust It is extracted for two days with frequent shak 
ing in about ten times its weight of Coca’s solution 
(consisting of 9 Om sodium bicarbonate 500 cc of 
physiologic saline solution and 450 cc of distilled 
water 50 cc of a 1 1 000 aqueous solution of merthio 
late is added to the finished extract as a preservative) 
After filtration through several thicknesses of gauze 
and once through filter paper it is passed with aseptic 
technic through a Seitz filter and placed in sterile 
rubber stoppered vaccine vials A sample is cultured 
for sterility by aerobic and anaerobic methods, if any 
growth is obtained it must be re filtered and re tested 
Nitrogen content may he determined by the micro 
Kjeldahl method as a rough indication of potency, 


although standardization according to nitrogen content 
is not recommended By adding 1 cc of this extract 
to 9 cc of the diluting solution a 1 10 dilution is pre 
pared by similar successive steps 1 100 and 1 1 000 
dilutions are obtained 

If definite, specific (not irritative) reactions 
are obtained on testing with stock or ‘ auto? 
enous” dust extracts, if other mhalant con 
stituents of dust are not responsible, if clinical 
confirmation exists (condition worse indoors 
and in winter, aggravated by dusting and bed 
making), and if the dust precautions given 
elsewhere are therapeutically inadequate, in- 
tracutaneous hyposensitization is cautiously 
administered 

Technic It is best to start with 0 Oo or 0 1 cc of 
a 1 1 000 or sometimes of a 1 100 dilution and to 
increase the dose twice each week by 0 05 cc prov ded 
severe local or focal reactions do not appear After 
0 3 cc is reached the next dose is 0 05 cc of a concen 
t ration ten times stronger and so on to the limit of the 
patient’s tolerance or to a maximum dose of 0 3 cc of 
the concentrated extract After a while one weekly 
injection will suffice later in the course of the treatment 
the regimen should be one injection every two weeks 
continuing at that frequency until clinical insensitive 
ness is attained 

An oral method for hyposensitization to dust 
was suggested by Barksdale 792 and Blackmar 882 
The writers can confirm the value of this ap 
proach with their own results, employing the 
following slightly modified technic 

Technic The dust is collected as indicated above 
including a fair amount of mattress stuffing \ 
quantity of this is extracted with about four times its 
weight of glycerinated saline (equal parts of physiologic 
saline solution and glycerine) for seventy two hours 
After titration this is passed through a Berkefeld or 
Seitz filter tested for sterility and 1 10,000 merthio 
late is added as a preservative This is considered a 
concentrated extract From this a 1 100 dilution is 
prepared and the patient is directed to take 1 drop in 
w ater three times daily a half hour before meals The 
quantity is doubled each day until a dose of 64 drops 
is reached If no untoward reactions intervene the 
same procedure is followed with a 1 10 dilution 
Finally the concentrated extract may be used with very 
cautious increase of the dose drop by drop unt 1 the 
amount of a teaspoonful is reached However m some 
patients a quantity greater than 3 or 4 drops may cause 
focal or gastro intestinal reactions When satis 
factory cl meal results have been achieved the dose is 
kept constant for a few weeks after which the interval 
between doses may be gradually lengthened 
*" Buctiui F B Tr Am Lsiryng Rh n L Otol Soc 1910 
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B. AGENTS OF ANIMAL ORIGIN 
1. Epidermal Substances 

The group of epidermal allergens includes 
animal and human dander, hair, hides, sheep’s 
wool, and feathers. 

The epidermis of animals (dander) is quite 
commonly the cause of asthma and of allergic 
rhinopathy, less often of dermatitis, urticaria 
and migraine. It is noteworthy that such 
patients are seldom aware of the cause of their 
trouble. But it is relatively easy in cases in- 
volving epidermal antigens — easier than m the 
case of most other allergenic agents — to demon- 
strate the connection and frequently to effect 
prompt relief. In mam' cases the hypersen- 
sitiveness is strictly specific — that is to say, 
an individual who is hypersensitive to dogs 
can tolerate the presence of cats, and a case of 
hypersensitiveness to goose feathers will not 
be affected by a pillow stuffed with chicken 
feathers But there is also such a thing as 
allergy' to an entire group of substances: e.g., 
hypersensitiveness to all types of feathers, or 
to hairs of any member of the cat family 
(lions, tigers, panthers, leopards, lynx). 

Horse dander is a common cause of asthma 
and rhinopathy m farmers, cavalrymen, eques- 
trians, jockeys, stablemen, and veterinarians. 
But these individuals are by no means the 
only' ones who are prone to this hypersensitive- 
ness. For example, Feinberg 334 reports the 
case of a young asthma patient who suffered 
an attack every time his mother came home 
from a horseback ride. Highly' hypersensi- 
tive individuals caw be affected by mere traces 
of horse dander in the air emanating from a 
near-by stable, for example, or from manure 
used on nearby lawns or gardens. 

An individual who is hypersensitive to horse 
dander is not necessarily’ allergic to horse 
serum. Forster 353 and Ratner 834 have demon- 
strated that horse dander and horse serum 
contain the same antigen, but there is rela- 
tively' less of the antigen in the dander than 
in the serum. Moreover, the dander contains 
another antigen that is not present in the 
serum. “Horse asthmatics” who are hyper- 
sensitiv e to both allergens will therefore react 
to horse serum as well as to dander; but those 
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who are allergic only' to dander will tolerate 
the serum. This important fact led Tuft 833 
to stress the necessity of performing conjunc- 
tival and skin tests to ascertain whether or not 
an individual who is clinically allergic to horse 
dander is actually hypersensitive to horse 
serum. Hartmann 956 has investigated this 
question thoroughly, and concluded from his- 
tory', skin tests with extracts of cutaneous 
scales, urine, and sweat of horses, and horse 
serum, as well as clinical observation, that 
there is no relationship between sensitivity' to 
horse emanations and that to horse serum, nor 
to the ingestion of horse meat. Similarly, 
Duke reported the case of a man who could 
not tolerate the proximity' of a horse, but w ho 
gave no reaction whatsoever to a subcutaneous 
injection of horse serum. 

Hypersensitiveness to horsehair is encoun- 
tered not only' in the occupational groups men- 
tioned above, but also among upholsterers, 
harness makers, and all persons whose work 
brings them into frequent contact with un- 
cleaned horsehair. Furthermore, there are 
patients who are regularly' exposed to this 
allergen by' reason of mattresses, cushions, 
pillows, sofas, chairs, and automobile seats 
stuffed with horsehair The padding used 
under rugs is a particularly potent source of 
the allergen because of the short and relatively 
unprocessed hair (horse and cow ) incorporated, 
and of the frequent agitation (Femberg 334 ). 
Felt hats are also to be borne in mind in this 
connection, for felt is sometimes made of horse- 
hair alone or from a mixture of this with other 
ban. Coats, made of pony Aun and children's 
toy-s covered with horsehide must also be 
mentioned here. Because of the careful 
cleansing and chemical treatment, the horse- 
hair used for the padding of coats and for 
similar purposes is less likely' to cause trouble 

Second in frequency' are the epidermal 
emanations of dogs and cats. These cases 
sometimes present an extraordinary degree of 
hypersensitiveness. The writers, for example, 
have observed asthma or coryza to occur after 
the neighbor’s dog or cat has merely lingered 
for a few moments in the patient’s garden. 
Direct skin tests and cross-neutralization tests 
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performed by Hooker 887 indicate that danders 
from \anous species of dogs ma> possess quali 
tatne antigenic differences Chmcal obser 
\ations on some dog sensitive patients would 
tend to conform with this As yet no ade 
quately multivalent extract of dog dander has 
been dev lsed \\ hi!e allergy to dogs is almost 
exclusively dependent upon the presence of 
the living animal, manifestations of hyper 
sensitiveness to cats can also be elicited by fur 
coats carnage robes, fur caps gloves slippers, 
etc made of cat fur Cat hair is often found 
on toj animals as well It must be remem 
bered, furthermore that individuals who are 
hypersensitive to cat hair are very frequently 
unable to tolerate furs of other animals of the 
cat family (leopard, caracul, lynx, panther, 
wildcat, jaguar, tiger, lion) 

Hypersensitiveness to rabbit dander is of 
very special significance This condition is 
not uncommonly encountered m people who 
raise rabbits as well as in physicians and 
laboratory workers who frequently experiment 
on these animals Furthermore, rabbit hair 
is very widely used industrially, chiefly as 
stuffing in cheap pillows, mattresses, and 
upholstery According to Ratner , 888 and Lar- 
sen and Bell , 889 rabbit hair in bedding, for 
example, is frequently an eliciting factor, par 
ticularly in juvenile asthma Furthermore, 
rabbit pelts are extensively used in imitations 
of other furs The physician must not permit 
himself to be misled by the high sounding 
name with which the patient may endow her 
furs for many a so called white, black, or red 
fox many an alleged lynx, ermine, sable, 
nutria, chinchilla, muskrat or Hudson Bay 
or electric seal may in fact be nothing more or 
less than skilfully dyed and trimmed rabbit 
fur Rabbit hair is also used in the manu 
facture of cheap felt hats, and of the felt used 
for insulation, as w ell as for all sorts of padding 
The hair of the Angora rabbit makes an ex 
cellent yarn for the manufacture of under- 
wear, sweaters, scarves, gloves, and other 
types of apparel 

Hypersensitiveness to cow hair occasionally 
occurs in the rural population, as well as 
among butchers It must be remembered, 
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furthermore, that cow hair is employed m the 
manufacture of cheap mattresses bolsters 
upholstery, horse blankets carpets rugs, 
carpet padding felt and socks as well as 
of toy animals 

Hypersensitiv eness to goat hair was encoun 
tered quite frequently by Peshkin 890 m 
asthmatic children in New \ ork This may be 
explained by the fact that Italians in New York 
quite commonly use goat hair m bedding 
But goat hair is also employed extensively in 
industry The hide, with the hair attached, 
is used as fur or made into rugs Mohair— 
the hair of the Angora goat — is widely used 
for plushes (for automobile and railroad car 
seats), velvets, covering and trimming of 
upholstered furniture and for portieres, as 
well as for carnage robes and muffs Mohair 
is also made into yam and used alone, or 
mixed with wool or silk, for dress goods, coats, 
suits, socks, and gloves The hair of the 
Cashmere goat is used principally for the 
manufacture of shawls 

Camel hair can also be the cause of allergy 
Often mixed with wool, camel hair is used to 
manufacture camePs-hair cloth, for blankets, 
overcoats, underwear, and m felts and hats, 
and also rugs and carpets 
Hog hair or bristles have been identified 
as the causal allergen m occasional instances 
These hairs are used in shaving brushes and 
toothbrushes and also as a cheap filling ma 
terial in upholstered furniture and mattresses 
Both the hair and the dander of guinea 
pigs, mice, rats, and monkeys have occasionally 
been shown to be the cause of asthma and 
of coryza in laboratory workers and others in 
contact with these substances 

While the hair and hide of any animal can, 
in principle, elicit allergic manifestations as 
a result of inhalation, this is particularly true 
of furs Thus in fur workers and dealers 
and less often in individuals wearing the furs, 
asthma and rhinopathy of this origin are en 
countered It is worth noting, however, that 
there is a much low er incidence of allergy to 
genuine, high priced furs — probably because 
of the greater care taken in cleaning and treat 
ment in general — than to the cheap rabbit and 
cat furs As for the hypersensitiveness to all 
the types of hair mentioned, it need only be 
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said that, in view of the countless millions of 
fur coats, and other articles of clothing worn, 
the incidence of allergy to these potential 
agents is extremely low. This is probably 
due to the fact that in the course of the manu- 
facturing processes the animal hairs are sub- 
jected to considerable chemical and physical 
changes. 

The same is true of sheep's wool. Although 
most extensively used in suits, dresses, sweaters, 
coats, shirts, shawls, and capes, as well as in 
blankets, robes, carpets, and rugs, wool is 
not especially important as a causative agent 
in asthma and rhinopathy, except in those 
instances in which individuals come into con- 
tact with wool in its natural state. Thus, 
Moll" 1 reports that in certain districts of 
England, in which the woolen industry’ is 
located, wool allergy’ is the cause of about IS 
per cent of asthma cases. Prausnitz 34 deter- 
mined that the incidence of asthma among the 
wool combers working in the English spinning 
mills was 20 per cent. He also found wool to 
be a common cause of asthma among those 
engaged in sorting or knitting wool. It is 
important to note that these findings could be 
established only by' means of bronchial tests; 
skin tests consistently failed to reveal hyper- 
sensitiveness to wool. Sufficient study has 
not yet been devoted to the question as to 
whether inhalation or direct contact with wool 
is the cause of the exacerbations in cases of 
dermatitis in infants, who so often manifest 
hypersensitiveness to wool. 

A place of special importance among the 
inhalant allergens is occupied by' feathers. 
Goose, chicken, and duck feathers and downs 
are primarily to be considered, while pigeon, 
turkey', and swan feathers are rarely' the 
cause of allergy'. Feathers are extensively 
used, of course, in pillows, cushions, quilts, 
mattresses, and upholstery. It is interesting 
that in many' cases of rhinopathy w ith demon- 
strable hypersensitiveness to feathers, the 
patients can sleep on feather-stuffed pillows 
without symptoms, but have attacks of sneez- 
ing when making their beds. In occasional 
instances, asthmatics show themselves to be 
hypersensitive only' to the contents of their 
own pillows. In such cases one must suspect 
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that the hypersensitiveness is not to the 
feathers themselves, but rather to molds or 
mites or even bacterial contamination in the 
feathers. Some patients manifest their hyper- 
sensitiveness to the contents of their pillows 
only* at certain times; this may be explained 
by' the fact that a certain amount of humidity' 
is necessary if molds are to multiply or organic 
substances to decay- under the influence of 
bacterial growth. Finally’, the allergic con- 
dition may' also be attributed, in occasional 
cases, to feathers worn on hats or other 
clothing. 

Living fowl and birds have also proved to 
be the causes of certain cases of asthma or 
rhinopathy in individuals who raise or handle 
poultry'. Furthermore, a few cases of asthma 
have been reported as due to canaries and 
parrots, as well as to pigeons or sparrows 
nesting under the gables of the patient’s 
house. 

However, not only- epidermal substances 
from animals, but also those from human 
beings can, under certain circumstances, con- 
stitute the causal agents This occurs some- 
times among hairdressers, barbers, and wig- 
makers. The writers have observed several 
cases in which definite attacks of rhinorrhea 
were brought on by combing the hair on a 
scalp affected with dandruff. In another case 
of the senior author’s, an attack occurred 
every time the patient slept with his wife; 
these manifestations were shown to be due 
to the patient’s hypersensitiveness to his 
wife’s dandruff. After the latter condition 
had been cleared up, the asthma attacks 
ceased. 

2. AnULVL EMANATION'S 

It has been proved by a great number of 
observations that some patients develop al- 
lergic symptoms from the mere odor of certain 
animals, without coming into actual contact 
with them. The animals involved in these 
cases include horses, cattle, dogs, cats, mon- 
keys, sheep, mountain goats, hares, rabbits, 
guinea pigs, rats, mice, hens, and even bees, 
toads, and eels. For some persons allergic 
to the smell of dogs, the proximity' of a person 
owning a dog is a sufficient stimulus to provoke 
an attack. De Besche 49 ’ studied this ques- 
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tion experimentally He extracted the char- 
acteristic odorous substance from horse urme, 
and placed an open bottle of it in a roomful of 
“horse asthmatics ” Most of them promptly 
developed their asthma 

A case treated by the senior author lllus 
trates the degree that such a hypersensitive 
ness can reach A woman patient 30 years of 
age regularly developed extensive angioneu 
rotic edema, usually followed by anaphylactic 
collapse, when she passed a street in which a 
fish market was located A similar instance 
is that of a farmer who regularly suffered an 
attack of asthma when a west wind set in 
and carried the smell of horses from a stable 
located a few hundred feet to the west of his 
house 

In general, persons hypersensitive to the 
odor of animals are also susceptible to direct 
contact with them However, there are 
certain exceptions for instance, it is reported 
that patients allergic to horses may not be 
hypersensitive to horse dander and hair 
This suggests that the allergens are the volatile 
substances produced by the sweat and apo- 
crine glands of the skin Despite absence of 
the proper chemical experiments, the authors 
are of the opinion that these emanations con 
tain, among other substances, some highly 
specific proteins that are the allergenic agents 

Finally, this group also includes those 
patients who are so hypersensitive to animal 
protein that even the smell of a specific animal 
food elicits symptoms identical with those 
appearing after its actual ingestion In this 
connection, Sutton, as well as Decker has 
described patients hypersensitive to egg white 
in whom anaphylaxis developed when they 
were merely present in a room where an egg 
was being opened Kaemmerer reported the 
appearance of swelling of the eyelids and con 
junctivitis from the mere smell of fish Lewis 
and Grant even observed edema over the entire 
body in such a case Boss and the present 
writers saw typical asthmatic attacks andurti 
cana m similar instances Teinberg and Anes 
reported a case of asthma due to the odor of 
cooking shrimps, and Randolph 7 -* a case of 
migraine which could be evoked by the odor 
as well as the ingestion of milk Horesh 893 
has emphasized the significance of foods as 
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inhalants, particularly in infantile derma- 
titis, and has pointed out that apparent failure 
of elimination diets may be due to exposure to 
the food allergen by this route He reported 
a series of cases in which pruritus recurred or 
the dermatitis was exacerbated m the prox- 
imity of fully dressed fowl, when eggs were 
opened or cooked, and when fish, pork, or 
bacon was fried Oliver 891 has described two 
similar cases due to the odor of eggs It would 
appear to be sound advice to keep food alter 
gic infants and children out of the kitchen 
As an enlightening example of what the 
authors would like to term “materialization of 
scents,” we may mention an observation of 
Vaughan’s 21 A man hypersensitiv e to salmon 
was eating a salmon croquette to which he 
promptly reacted with an attack of asthma 
The cook took the remaining croquettes to the 
refrigerator, where he stored them near a 
package of butter, so that on the next day the 
butter tasted of salmon, on eating some of this 
butter, the patient had another attack 

3 Insects 

Allergy due to inhalation of air borne insect 
fragments is comparatively rare Of the 
twenty three important orders of insects, only 
three would appear at present to be of major 
importance m this respect the / epidoplera 
(moths and butterflies), the Tnchoptera (cad 
dis flies), and the Ephemerida (May' flies) 
The first two are characterized by wings covered 
on both surfaces with scales or hairs (Fig 
78) of varying shape that are easily rubbed off, 
either in flight or on the most gentle contact, 
forming a fine “dust” that is readily wind 
borne (ric 79) In the case of May flies, 
the mechanism differs in that no insect ' dust” 
is scattered However, dried fragments of 
the thin delicate pellicle shed by the insect 
after the subimago stage of its life are readily 
windbome and exceedingly abundant in cer- 
tain vicinities 

Other insects, such as houseflies and bees, 
lack these characteristics and hence much less 
frequently cause symptoms of hypersensitive 
ness attributable to such inhalation of frag- 
ments Unrelated forms of insect allergy', 
such as the bites and stings of flies, fleas. 


Oliver E A discussion toTemi It ton 111 



Inhalants 


243 


bedbugs, mosquitoes, and bees are discussed 
in the chapter on mjectants (p 370). 

The subject of allergy to insect (both their 
emanations and their bites and stmgs) has 
recently been reviewed by Brown S9a 
Parlato' 96 reported m 1929 the tirst recorded 
case of coryza and asthma due to the hairs and 



Fig 78 Portion or \\ i\c of Common Clothes Mom, 
Showing Scales vnd Hub th\t Coyer 
Its StRFtCT (X 160) 



Common Clothes Moth (X 160) 

scales of caddis flies, also known as sandflies. 
Skin and conjunctival tests, passive transfer, 
and clinical exposure all yielded positixe 
findings. Subcutaneous injections of an ex- 
tract resulted in successful hyposensitization. 
Parlato 997 has since recorded a total of 43 
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cases of asthma and hay fever due to this 
cause, including 9 patients also troubled by 
hives and dermatitis. Also in 1929, Figley*” 
reported 4 cases of seasonal asthma, 3 of them 
associated with hay fexer, due to May flies, 
variously known as shad, lake, or river flies 
All the patients had strongly positixe skin 
tests and one was satisfactorily treated pre- 
and coseasonally Figley 1 ’ 99 has more recently' 
reported 40 instances of seasonal hay fever 
and asthma in w hich part or all of the symp- 
toms were caused by the May fly Results of 
hyposensitization were quite satisfactory’ 

In 1918 Caffrey, an entomologist workmg 
with the Xexx Mexico range moth ( Hemtleuca 
ohuae ), obserxed in himself and sex'eral co- 
workers that continued contact xvith the spines 
of the larxae and the hairs of the adults pro- 
duced hrst hay -fex-er-like symptoms and then 
xiolent paroxysms of coughing and wheezing. 
These observations were later confirmed by' 
Randolph, 900 who reported similar symptoms 
in an entomologist, due to inhalation of the 
dust from the floor of the cage in which these 
insects were kept Positix-e intradermal tests 
were obtained with extracts of the dust and of 
the insect eggs, and successful passive transfer 
tests were performed, indicating the allergenic 
nature of the cox'enng and spmes of the larvae. 

Parlato 901 in 1932 demonstrated that emana- 
tions of moths and butterflies can act as aller- 
gens The diagnosis was based on the ob- 
serxation of a large number of hairs and scales 
on glass slides exposed in the patient’s home, 
on the negative results of routine tests, and on 
the absence of symptoms when the patient 
was elsewhere 

Wittich,* 05 m studymg occupational exposure 
to allergens in grain and seed mills, found that 
the Indian-meal moth ( Plodia interpunctella) 
of the order Leptdoptera produces respiratory’ 
allergy owing to the heaxy infestation of 
shelled seed corn with the epithelium of its 
wings 

Urbach and Gottlieb 903 reported asthma and 
allergic rhinopathy of nine years’ duration due 
to the common or webbing clothes moth 
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( Tweola btselheUa) This allerg} was caused 
by infestation of the patient s home and was 
entirel) rehe\ed on absence from the house 
The suggestive history the positive inhalation 
and skin tests, and the complete control of 
symptoms b} injections of moth extract 
justif} the designation of this case is one of 
specific moth allerg} It differs from other 
cases of moth allerg} b} reason of the absence 
of occupational influences 
A vanet} of other insects have been held 
responsible for isolated cases of allerg} Two 
cases of asthma due to the emanations of bees 
were proved b} Ellis and Ahrens’ 01 Both 
of these cases were sensitive to the airborne 
bee emanation, attacks of asthma being mi 
tiated when the patients were near bees or 
near objects that had been m contact with 
bees One patient had an attack of asthma 
follow mg a car ride with a friend Inquir} 
revealed the fact that a robe in the car had 
been used to wrap a hive of bees while trans 
porting them a short time before Weil 904 
mentioned a case of hay fever, m a h}dro 
electric dam worker m Alabama, due to dead 
bodies of tan} tarsi midges of the famil} 
Chironomidae Asthma resulting from sensi 
tization to the housefl} (bfusca domestica) 
has been reported by Jamieson, 90 ® to the mush 
room fl> (Aphochaeta agartct) b} Kern,* 07 
and to the locust b> Ludmer 909 Wittich 90 ’ 
found positive skin reactions to extracts of 
book lice ( Troctes diunatoria) and two cases 
of allergic rhinitis and asthma, 909 in gram and 
seed mill workers due to the Mexican bean 
weevil ( Zabrotes subfasciatus ) 

Sheldon and Johnston 910 described an m 
stance of allergic rhinitis and asthma due to 
hypersensitiveness to beetle ( Coleoplera ) ema 
nations W a> 911 reported asthma caused, m 
a case of inhalant sensitiv lty, b} the water flea 
(i Cladocera ), a small animal of the phylum 
Arthropoda Mater fleas are an important 
food for fishes and the patient acquired his 
sensitivity while raising fish at home and feed 
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mg them water fleas It should be noted that 
in contrast to the caddis fl} May fl) and 
moth which are insects the water flea is a 
crustacean 

4 Mites 

Ancona 15 observed that 21 inhabitants of an 
Italian village who had been w orkmg for some 
time at milling gram all became asthmatic at 
the same time He w as able to ascertain that 
this sudden allergization was due to the mite 
Pediculoides i entncosns a parasite of the corn 
moth, Tinea granella with which the grain in 
some parts of Italy was infested at the time 
The identit} of the causal agent was proved 
b} the fact that neither an extract of the flour 
itself nor of the corn moth evoked any response 
on skin testing or inhalation but that extracts 
of the mites elicited both cutaneous reactions 
and asthma These findings were confirmed 
b} van Leeuwen 11 both clinically and in 
animal experiments He found that when 
unprepared guiuea pigs were confined in a sty 
containing mite infested grain, they manifested 
no reaction, but after they had become aller 
gized by being exposed to the mite-infested 
grain for several days, they began to evmce 
typical asthmatic attacks Similarl} it is 
possible to allergize animals by subcutaneous 
administration of an extract of mite infested 
grain, and subsequently to provoke anaphylac 
tic shock in them 

According to Dekker 915 and Haase, 913 allergy 
to mites is important in another uaj In the 
course of their investigations these authors 
found that the dead mites disintegrate into 
minute particles and that this dusthke sub 
stance, earned by the air, readily brings on 
allergization of the nasal and bronchial mucosa 
According to Dekker \ ast quantities of mites 
— especially Gly ci phagus domesticus and G 
sptmpes — are to be found in old and slightly 
damp upholstered furniture while mites of 
other sp“c — Tyroglyphus fartnae and 4 lettro 
bins faunae — may be present in grain (wheat, 
oats, barley, corn) on seeds (birdseed) m the 
bowls from which dogs and cats are fed in 
straw, on groceries (prunes, figs, dried fruit), 
in upholstery workshops in dolls old books, 
parchment, and herbarium specimens It is 
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always necessary, therefore, to bear in mind 
that mites may possibly be the causal agents 
in otherwise inexplicable cases of asthma, 
especially in workers handling barley, figs, 
dried fruit, in fanners who store wheat, and in 
upholsterers. In Holland, according to Meer- 
burg, the mites in old mattress stuffing ma- 
terials must always be considered as possible 
inhalant allergens. 

5. Silk 

Recent investigations have revealed that 
hypersensitiveness to silk is acquired by in- 
halation m the majority of cases, and not by 
way of skin contact. This is true not only in 
cases of asthma and rhinopathy, but also in 
certain cases of neurodeimatitis and urticaria, 
according to the reports of Taub and Zakon, 91 * 
Figley and Parkhurst,* 15 and Sulzberger and 
Vaughan. 918 The identity of the causal al- 
lergen in these cases of neurodermatitis associ- 
ated w ith hypersensitiveness to silk is proved 
by the appearance of severe itching, violent 
sneezing, and a watery nasal discharge follow- 
ing insufflation of dry powdered silk protein 
into the nostrils. In passively sensitized 
individuals, Sulzberger and Vaughan succeeded 
in evoking urticarial reactions at the sensitized 
skin sites twenty minutes after inhalation of 
a dry silk extract. 

Davidson 817 recently reported the interesting 
case of a 30 year old Negress who had severe 
asthma each weekend, requiring hospitaliza- 
tion and oxygen therapy Investigation re- 
vealed that it was due to silk dresses worn only 
at that time of the week, and discontinuance 
of this practice resulted in complete freedom 
from symptoms. 

Silk is, of course, the thread spun from a 
silkworm’s cocoon. These threads a re tw isted ; 
the long-fibered ones are used for the manu- 
facture of cloth, while the broken and tangled 
shorter fibers (so-called silk floss) are spun. 
Silk is most extensively employed for men’s 
and women’s underwear, night clothes, stock- 
ings, socks, neckties, veils, and other apparel. 
Silk is sold under a wide variety of trade names. 
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including satin, foulard, faille, crepe de chine, 
pongee, taffeta, georgette, jersey, etc. Silk 
floss is used for stuffing pillows and quilts. 
Individuals who are hypersensitive to silk 
can, of course, tolerate artificial silk, such as 
rayon. 

Divergent views are held as to the nature 
of the silk allergen. Three possible identities 
seem worthy of consideration: (1) the silk 
fiber itself; (2) the gum or glue (sericin) con- 
tained in raw silk; (3) the silkworm. Milford, 
also Parlato and Swarthout, found that the 
silkworm pupa contains ten times more aller- 
gen than does the cocoon. Clarke and Meyer, 
also Figley and Parkhurst, are of the opinion 
that the gum or glue is the antigen. But 
Vaughan 21 rightly points out that “in view of 
undoubted sensitization to silk cloth which 
contains no pupa and relatively little sericin, 
some of the excitant must persist in finished 
silk.’’ 

Silk extracts for testing purposes should be 
derived from raw silk or from silkworms 
directly. 

6. Glue, Bone Dust, Peptone, Parasites 

Although it is true that glue generally exerts 
its allergenic effect in direct contact, a few 
cases have been reported (Andrews and 
McNitt 91 *) in which asthmatic attacks were 
elicited by proximity to glue (e.g , working in a 
drafting room or an art school) Hypersen- 
sitiveness to fish glue is often encountered 
among individuals allergic to fish. Fish gtue 
is prepared from the head, bones, and skin of 
many species, including cod, haddock, hake, 
pollack, and cusk. Glue is used in the manu- 
facture of a w ide variety of articles — furniture, 
toys, paper, bookbindings, wallpaper, labels, 
leather goods, as well as in fabrics and numer- 
ous other items. 

Antona 919 and Weston 920 have reported 2 
cases in which asthma was due to hypersen- 
sitiveness to powdered cuttlefish bone (sepia). 
One of these patients was employed as a gold 
worker, the other in a jewelry’ factory’. The 
diagnosis was made on the basis of the his- 
tories, skin tests, and passive transfer, and of 
the asthmatic attacks elicited by injections of 
sepia extract, it was further confirmed by’ com- 
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•*» Avion A. G Policlimco (sez prat ) 29. 1452, 1922 
"Weston, C. G • J Mlergy 2 37, 1930 
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plete freedom from symptoms after change of 
occupation Cuttlebone powder is used for a 
variety of purposes for engraving and molding 
of jewelry, for filtering chemical products by 
piano manufacturers, as the basts of metal 
cleansers, and as an addition to bird and 
poultry food 

Stoetter 9 ' 1 * has reported a case of marked 
hypersensitiveness to peptone powder a sub 
stance employed in the preparation of culture 
media A laboratory assistant m a hygiene 
institute regularly had severe attacks of asthma 
when he handled this powder, but liquid pep 
tone was tolerated perfectly The degree of 
hypersensitiveness m this case was demon* 
strated by the fact that injection of 0 2 cc 
of staphylococcus vaccine containing about 
0 000001 Gm of peptone (from the culture 
medium) evoked a severe anaphylactic shock 
accompanied by urinary incontinence and 
acute emphysema of the lungs 

In contradistinction to allergic mamfesta 
tions due to infestation, which will be dis 
cussed in chapter XIX, the inhalation of the 
protein or products of parasites can give rise 
to sensitization Thus, not a few physicians, 
biologists, and laboratory workers have been 
known to have acquired asthma, rhmopathy, 
conjunctivitis and migraine after prolonged 
exposure to intestinal worms How difficult 
it sometimes is to establish the relationship is 
illustrated by a case reported by Hegglin 952 
A woman employed in a slaughterhouse de- 
veloped asthma that was found to be due to the 
ascandes harbored by the animals The as 
thmatic symptoms ceased as soon as she 
abandoned this occupation There were re 
currences however, that were attributable to 
contact with her husband, a butcher, who was 
regularly in contact w ith ascaris infested 
animals Only after her husband had been 
persuaded to change his clothes regularly be 
fore coming home, did her asthma finally dis 
appear Subsequently, symptoms recurred 
and were found to be due to ascaris infestation 
in her son 


»n Stoetter G Min Wdmschr 16 1180 1937 
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C AGENTS OF VEGETABLE ORIGIN 
1 Pollen 

Ever since Blackley 9,3 the brilliant English 
homeopathist performed his epoch making 
experiments on himself in 1873 it has been 
shown that plant pollens are the principal 
cause of the symptom complex called hay 
fever Typical manifestations appeared when 
he and other predisposed individuals sniffed 
the pollens 

Before entering into discussion of the mor 
phologic, physical, chemical and immunologic 
characteristics of pollen it might be useful to 
delineate briefly the essentials of flower struc 
ture and of the process of pollination The 



Perfect Flower (Dog Rose) 


a — anther c = corolla / = filament p - 
pistil J = sepals sla -- stamen sh — stigma 
sly = style 

reproductive apparatus of all flowers consists 
of a male element, or stamen, and of the female 
part, or pistil When, both are present in the 
same flower, it is regarded as a perfect ’ 
type, but when either one is absent, the flower 
is termed 1 imperfect ’ The stamen consists 
of the filament and the anther (Fig 80), in 
which the pollen grams — which correspond to 
the sperm cells of animals — are formed and 
temporarily stored The pistil is composed of 
a swollen low er part, the ovary, containing the 
ovules (from which the seeds develop), and 
a longer or shorter slender part, the sty le, the 


toBlacxlet C II Expel mental Researches on the Cause and 
Nature ot Catarrhus Aestivus London 1813 


Inhalants 


247 


apical end of which (the stigma) is used as a 
receptor organ for the pollen. 

When an immature anther is bisected (Fig. 
SI), the four pollen sacs are clearly seen as 
individual sections or compartments Before 
the stamens reach maturity, the four sacs are 
completely separate. Later they merge into 
two groups of two each. 

The function of the pollen is to fertilize the 
ovules, thereby producing seeds. The pollen 
grains thus have to be transferred from the 
anther to the stigma. This process is called 
pollination or anthesis Once upon the stigma 
the pollen begins to germinate, producing the 



A C 


Fig SI Iidlvttre Flower 

A = intact anther B = cross section, pollen sacs 
di-tinctlj separated C = fusion of adjoining pollen 
«acs and discharge of pollen 

pollen tube which contains the male sex cell 
The pollen tube grows through the tissue of 
the style and reaches the ovule. Here fer- 
tilization takes place. In most instances the 
pollen is carried from one flower to another 
one — cross-pollination. Such transfer of the 
pollen can be accomplished by animals (in- 
sects, birds, small mammals), water, or wind. 
Only wind-borne pollen has a relationship to 
hay fever and can come into contact with the 
hypersensitive structures of human beings. 

The quantity of a specific kind of pollen in 
the air at a given time depends on the abun- 
dance of the plant and its rate of pollen pro- 
duction, as well as on the mode of transfer: in 


other words, there is likely to be a great 
quantity of pollen from w ind-pollinated plants, 
and a much smaller quantity from plants whose 
pollination is accomplished by the instru- 
mentality of insects. This is explained by the 
fact that the w md-bome pollens are especially 
hght, dry, and buoyant, whereas the insect- 
borne pollens are relatively heavy and sticky, 
adhering the more readily to the wings and 
other parts of the insect, and thus facilitating 
the transportation of the pollen to female 
blossoms. For the purpose of attracting in- 
sects to the insect-pollinated flowers, nature 
has endowed them with bright colors, con- 
spicuous scents, and nectar-producing glands. 

Transference by birds or by water is rela- 
tively rare, and does not play a significant role 
as far as pollen allergization of man is con- 
cerned Insect-borne pollens are, in general, 
far less abundant than wind-home pollens, 
and for that reason too are of less importance 
as hay fever excitants. This does not mean, 
however, that they can be completely ignored 
— as is so often the case. The writers have 
observed a number of instances in which 
failure of therapy directed against sensi- 
tivity to a wind-borne pollen was due to ig- 
norance of the fact that there also was a hyper- 
sensttiv eness to gotdenrod, dahlia, or daisy 
In these cases the patients were rapidly freed 
of their symptoms when these insect-bome 
pollens were included in the treatment extract. 

The gross appearance of pollen is that of 
fine powder The color usually ranges from 
hght to dark yellow , but other colors are also 
encountered, as red, blue, green, \ lolet, orange, 
purple, white, there is also a colorless type. 
The morphologic characteristics depend to 
some extent on whether the pollen is in a dry 
state or has been allowed to absorb moisture. 
Most pollen granules are oval (Fig S2), 
ellipsoidal, or spherical structures composed 
of an outer cell wall (extine), an inner wall 
(intine), and the cytoplasm (Fig. 83). The 
latter is the bearer of the pollen’s function, 
the pollen tube grow s out of it at the time of 
fertilization. Depending on the species of the 
pollen, there are one or more openings (pores) 
through which the pollen tubes pass on 
germination (Fig S4). 

The size of the pollen grains vanes consider- 
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ably The forget me not (Myosohs) family 
have about the smallest pollen grains (6 
microns), the pumpkin ( Cucurbita pepo ) 



Tic 82 Poilak Pollen on \asllinf (X aaO) 
(Courtesy Dr N Schaffer) 



E = ejetme I = intine P = pore 
PL - cytoplasm 

family have about the largest (220 microns) 
On the average, pollen grams are about 50 
microns in diameter that is to sa> , they are 


about seven times the size of a red blood 
corpuscle (7 5 microns) 

In the plants e\ oking hay fe\ er, the smallest 
pollen grains are those of the Ambrostaceae 
(Compositae) measuring 18 to 24 microns 
(Tig 85) next in size are those of the grasses, 
with an average size of 40 to 50 microns, and 
the largest are tho'e of corn with a diameter 
of 80 to 90 microns The weight of pollens 
also varies considerably 1 cc of corn pollen 
weighs 0 71 Cm 1 cc of timothy pollen 0 64 
Gm , and 1 cc of the ambrosia pollen (e g , 
Ambrosia clatior) 0 30 Gm (Duke ol)# ) Dur 
ham 9 1 has more accurately determined the 
specific gravity of pollens by various methods, 



Fig 84 Birch Pollen (X 300) 
l — pollen tube extrusion ol protoplasm 


O® 

J 

Fxc 85 Pollen of Giant Raoueed (Ambrosia Infida) 
(X 520) 

attempting to eliminate the empty space 
around the granules permitted in the above 
figures, and taking into consideration the con- 
tained moisture He estimates that of dried 
ragweed pollens at approximately 0 5 grass 
pollens I 0, and tree pollens 0 9 
The pollens that evoke hay fever are mor 
phologically not strikingly different from those 
of other members of the vegetable kingdom 
Only those who are well versed in botany will 
be able to differentiate microscopically be 
tween the pollens of trees, grasses Unbro 
staceae, chenopods, amaranths, and other 
genera 

The appearance of the outer cell wall is 
•“Dimasi o c J A Amw m vm 
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characteristic for each of the plant groups 
mentioned above. Thus, the grass pollens 
have a smooth surface (Fig. 86); those of the 



Fic 86 Rve Grass Pollen on \ aseline (X 550) 


( Court es\ Dr X Schaffer) 



Fic. 87. White Oak Pollen on Vaseline (X 550) 
(Courtesy Dr N Schaffer) 

ragweed family are distinguished by numerous 
small spiny projections, or spicules; other 
families, by peculiar reticulations and sculp-- 
turings on their surfaces (Fig. 87). The rela-- 


live luminescence of the pollens in ultrav lolet 
light is another criterion that is helpful in 
differentiating between the various kinds of 
pollen, as well as in detecting signs of pollu- 
tion or adulteration. This test is best per- 
formed with the quartz lamp or with the 
Haitinger fluorescence apparatus (Urbach 920 ). 

Which of the pollen’s chemical components 
possesses the capacity of allergizing* Despite 
all the experimental investigations along this 
line in the past few years, a definite answer is 
not as } et available. The first widely enter- 
tained view was — and on the basis of more 
recent studies, it is again receding support — 
that the proteins of the pollen are responsible 
for its allergenic action 

Dunfiar fong ago determined that tfie outer 
shell of the pollen gram is inactive, and that 
the allergenic factor is to be found somewhere 
inside the shell. It has frequently been ob- 
served that no reaction whatever results 
from the application of old pollens to the 
nasal mucosa or conjunctiva, while these same 
pollen grams elicit an extraordinarily severe 
hay fever response after being crushed and 
ground (i e , after the contents of the shell 
have been released). 

It was also known to Dunbar that extraction 
of potlens with physiologic salt solution and 
subsequent precipitation with alcohol yield 
a substance that exerts a specific exciting 
effect when applied to the mucosa, even in 
minute traces This substance is thermo- 
stabile and insoluble in acids At a tempera- 
ture of from 80 to 90 C., however, at which 
almost all proteins become coagulated, a solu- 
tion of this substance loses about 25 per cent 
of its allergenic capacity; on prolonged cooking 
it loses about 75 per cent. These facts would 
seem to exclude the possibility of a relationship 
of the active substance to the pollen protein. 
Of further significance is the relatively high re- 
sistance of the substance to digestive enzymes. 
Sex'eral hours of treatment with pepsin, hjdro- 
chloric acid, and trypsin are required before 
this substance begins to disintegrate, w hile at 
least some of its effectix eness as an excitant 
remains exen after days of digestion (Praus- 
nitz 926 ). 


•n UsB'CB. E Das Heufieber und seme Behandlung Vienna 
Vlaudrich, 1«7 

re Pb acsvrri. C Hands d path Milxoorg 3 <pt 1) 12a. 1130 
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More detailed analysis of pollen protein by 
Prausnitz indicated that when rye pollen pro 
tem is fractionated the allergenic substance 
stays with the albumin portion On the 
other hand, the senior author 927 on the basis 
of chemical investigations and of expen 
mental tests on patients concluded that the 
allergenic principle appears to be associated 
with the globulin and not with the albumin 
fraction More recent fractionation of rag 
weed pollen by Cohen and Friedman®’ 4 
likewise yielded a purified globulin which 
reacted specifically with an antibody peculiar 
to itself, however, all protein fractions m 
eluding a crystalline one, were highly active 
in direct skin tests, in neutralizing capacity, 
and in precipitin reactions with the serum of 
rabbits allergized with ragweed pollen extract 

On the basis of careful chemical analyses 
many authorities, including Caulfeild, Cohen, 
and Eadie, 920 Farmer Loeb, 930 and Stull Cooke 
and Chobot 931 and many others emphatically 
hold that the allergenic factor in the pollen is 
of protein nature 

Against this assumption, however, are the 
facts that the allergen is trypsin resistant and 
dialyzable — which cannot be true of a protein 
(Ualzer and Grove, 932 Grove and Coca 194 ) 
An additional point is that relatively little of 
the allergenic effectiveness is lost by heating to 
from 80 to 90 C or even by brief cooking 
(Gutmann) On the strength of these argu 
ments as well as on the basis of their own 
investigations, a number of authors be 
sides Grove and Coca— particularly Black 933 — 
adopted the view that the allergen is a polysac 
chande that may be conjugated with a pro 
tem Moreover ultracentnfugation of rag 
weed pollen extracts by Samgar 931 indicated 
molecular weights considerably less than those 
of proteins By absorbing the non specific 
nitrogenous portions of pollen extract on 
Norite A, Brown and Benotti 3 ” concluded 
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that the true antigen is not an albumin but a 
small molecule containing a carbohydrate 
fraction and an alpha amino group In fact 
Caulfeild 936 achieved therapeutic relief by ad 
ministering the carbohy drate fraction of a rag 
weed pollen extract However Harley 937 and 
Service 938 found the skin reactive potency of 
the carbohydrate fraction of timothy pollen 
and of several western pollens to be slight or 
nil According to Newell 939 the allergenic 
activity of pollen is probably shared by several 
substances that are all of complex chemical 
nature Some of them are apparently carbo 
hydrates others resemble proteins 
However, in all these studies, consideration 
must be given to the question as to whether or 
not the proteins can really be completely sepa 
rated from the carbohydrate complex and 
whether or not present chemical methods are 
capable of demonstrating minute traces of 
protein, that are still capable of evoking aller 
gic reactions Thus Urbach and r asal' M def 
imtely demonstrated that none of the present 
chemical methods ordinarily used will detect the 
presence of protein m a dilution of 1 100 000 
while in extremely hypersensitive human 
beings biologic methods (e g , skin tests) will 
readily demonstrate proteins in dilutions as 
high as 1 1 000,000,000 In view of this the 
tested substance may still contain appreciable 
although chemically not demonstrable quan 
titles of specific protein These biologic and 
chemical investigations must be borne in mind 
when considering claims that all protein was 
removed from a substance, based merely on 
the fact that chemical reactions were negative 
As long as negative results are not obtained on 
skin testing very hypersensitive individuals 
w ith the given substance it is not permissible 
to rule out the possibility that residual traces 
of protein are the responsible agents 
The view that the allergenic factor is con 
tamed in the pollen oil is held by Milford 9,9 
He bases his opinion on the fact that patients 
with fall hay fever manifest a typical urticarial 
reaction to cutaneous or intracutaneous appli 
cation of the oil of ambrosia pollen More 

m* CaUIFEILD, A H W Proe Soc E*per B,l l Med 31 573 
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over, when the fat is completely removed from 
an oily extract of ambrosia pollen, it is im- 
possible to elicit any hind of skin reaction with 
what is left. Finally, no more than a faint 
reaction can be e\ oked w ith an aqueous extract 
obtained by washing the fat with physiologic 
salt solution; the fat itself, however, is strongly 
active. 

Prausnitz and Benjamins have taken an 
intermediate stand with regard to the chemical 
nature of the pollen allergen Prausnitz 926 
holds that the hay-fever-eliciting component 
of the pollen is a relath ely simple substance 
that is somehow — either chemically or by ad- 
sorption — connected with the albumin mole- 
cule. According to Benjamins, 9,1 the specific 
action of pollen extracts is associated with a 
small-molecular group, and in order to become 
operative this group requires activation by 
other bodies, such as a colloidal protein 
molecule. Harsh and Huber 941 found, con- 
trary to Grove and Coca, that digestion of 
pollen caused a marked loss of allergenic 
activity, and concluded that the major portion 
of the antigenicity of ragweed pollen is due to 
a digestible protein, or to some substance 
inseparably associated with it, or to some sub- 
stance active only in the presence of protein. 
Howe\er, investigations by Roth and Nelson 943 
have shown that while the small-molecular 
fraction contains the skin-reactive principle, 
the large-molecular fraction is endowed with 
the anaphylactogenic and precipitinogenic 
properties. 

Much of this confusion concerning the 
chemical nature of pollen antigen may be ac- 
counted for on the following basis: Newell’s 944 
electrophoretic studies of fractions separated 
from extracts of ragweed pollen showed that 
no available chemical means of fractionation 
yields even approximately a pure chemical 
substance. 

Recent painstaking analyses by Rockwell 940 
ha\ e yielded from crude ragw eed pollen extract 
a major antigen of marked skin reactive, 
animal sensitizing, and therapeutic properties, 
which he refers to as Fraction 1, and which 
corresponds rather closely to similar fractions 

•*' Btnjuoxs, C E Acta oto-Iaryn* 34: 133. 1936 
«H«stt, C F„ and HcaE*. H L J Allerjj 11 121,1943 
“ Roth, R R , and Nelson, T ibid 13 233, 1942 
*** Newtll, J M ibid 11 444, 1913 
*® Rocxweii, G E Ann Al'ergv 1:13, 1913 


previously identified chemically by Stull, 
and electrophoretically and ultracentrifugally 
by Abramson and their co-workers. This 
substance has a molecular w eight of 4496 08, 
an empirical formula of CMsHjnOroXjsSi, and 
is a complex each molecule of which contains 
one molecule of flavonol-pigment (isorham- 
netin), one molecule of pentose (arabmose), 
and two polypeptide molecules. The two 
polypeptides contain an aggregate of 28 amino 
acids of which 4 to 10 are basic amino acids, 
and a large percentage of dicarboxylic-amino 
acids The suggested structural formula of 
this fraction is believed to be as depicted in 
either (a) or (b) in Fig. 88. 

Rockwell 946 has separated four other actne 
components from ragweed pollen, all consisting 
of flavanol-carbohydrate-peptide complexes, 
w ith the flavanol-glucoside being combined to 
the peptide by an ester linkage. He conse- 
quently favors the concept that antigenicity 
of pollen is dependent on the presence of the 
carbohydrate component. 

These questions as to the identity of the 
chemical substance with which the allergen is 
associated have been given detailed considera- 
tion here because an answer to the problem is 
of special importance in deciding which 
chemical component of the pollen should be 
used m therapy. Although considerable evi- 
dence favors the protein nature of the pollen 
allergen, in the present state of knowledge one 
cannot definitely rule out the possibility that the 
carbohydrates or oils (fats) participate. Con- 
sequently, the use of extracts of the whole 
pollen seems most likely to assure therapeutic 
success. 

A few authors ha\ e with satisfactory results 
employed extracts of other parts of the plants 
(Urbach 927 ). That hay fever patients react to 
extracts of stems, w hich do not contain pollen, 
and sometimes also to extracts of blades of 
grasses, was first demonstrated some time ago 
by Duke and Durham, 947 as well as by Ben- 
jamins, Griebel, Gutmann, and Vallery-Radot. 
According to Farmer-Loeb, on the other 
hand, it is impossible to elicit cutaneous reac- 
tions with seeds of the same grasses, the 
pollens of which regularly produce positive 
skin reactions. However, our own mvestiga- 
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Fig 89 Demonstration of Close Immunologic Relationship between Proteins of Grass Seed and of 
Grass Pollen 

Ev denced in pass ve transfer test by positive reaction to seed extract in skin s te prepared with serum from 
pollen allergic patient Three sites at left w ere prepared with serum of patient allergic to June grass three at right 
with nonallergic serum Ti enty four hours later injections were made as folio s seed extract (So) pollen 
extract (Po) normal saline solution (A aCl) Thirty minutes later there were equal reactions to seed and to 
pollen extract in s tes prepared with antibody conta mng serum while all four controls 1 ere negative Th s 
proves allergenic identity of seed and pollen of same species 


tions 948 have shown that there is an immuiio 
logic relationship between pollen protein and 
seed protein digest This is proved by the fact 
that skin sites prepared with the blood serum 

Mi Urbach E and wolfram S U n Wchnschr IS 1524 1436 


of patients allergic to pollen react to seed pro- 
tein digest (ric 89) — showing that the two 
must be biologicallj closely related More 
over the senior author 949 has demonstrated in 

Idem bd 14 1413 I«s 
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animal experiments that (1) seed digest will 
give skeptophylactic protection against ana- 
phylactic shock from pollen protein, and (2) 
injection of pollen extract will produce lethal 
shock in animals allergized to seed digest. 
This biologic relationship between pollen and 
digested seed protein is the basis of the 
method, introduced by us, of oral grass seed 
treatment of individuals hypersensitive to 
pollen, and also explains the success of this 
therapy. 

Another important question concerns the 
allergenic specificity of the pollens of various 
species of plants. The investigations of Ber- 
ger and Hansen 5 '* 0 indicate (1) the strict 
specificity of the various families of plants, 

(2) the probable existence of specificity of the 
various genera within the same plant family, 
and (3) the close antigenic interrelationship of 
the various species of the same plant genus. 

In order to determine the biologic identity 
of the pollens of two species of plants — for 
example, giant ragweed (Ambrosia trifida) 
and low ragweed (Ambrosia elatior) — the fol- 
lowing criteria may usefully be employed: 

(1) Skin sites that have been passively 
allergized by the Prausnitz-Kuestner method, 
and then desensitized with one of the two ex- 
tracts, must also prove to be insensitix’e to the 
other (Coca and Gro\e 4?0 , Stull, Cooke, and 
Chobot 901 ). (See exhaustion test, p. 114.) 

(2) Neutralization in litro must be demon- 
strable — i e., a mixture of the serum of an 
allergic individual with an aqueous solution of 
one of the two pollen proteins should be in- 
capable of sensitizing a skin site (Walzer and 
Bowman). (See cross-neutrabzation test, p. 
114.) 

(3) It should be possible to provoke an 
anaphylactic shock with one pollen extract 
following allergization of the animal with the 
other (Urbach and Wolfram). 

(4) It should be possible to prevent ana- 
phylactic shock in an animal allergized with one 
pollen extract by means of skeptophylactic pre- 
administration of the other pollen extract 
(Urbach and Wolfram* 51 ). 

By means of the methods just mentioned, it 
is possible to determine a fact of great practical 

*»Be«ce*. W„ *nd Hu-sev, K Deutsches Arch f. klm Med. 
i;». 19 ji 
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therapeutic significance — namely, that the 
pollen antigens of certain species of plants are 
biologically identical. This demonstration 
was made with regard to Ambrosia trifida 
and .4. elatior by Brown, 503 Stull, Cooke, and 
Chobot, 901 and others Simon 903 found that 
while ragweed-sensitive patients have skin 
reactivity to both dwarf and giant ragweed 
species, as well as to the pollens of botanically 
related species, it is possible by antibody neu- 
tralization studies to determine which is the 
actually sensitizing allergen. He concluded 
that the pollens of the ragweeds and their 
botanic relatives (the composites) contain, 
in addition to species-specific allergens, mul- 
tiple common allergenic components which 
vary m their distribution among related 
species A person exposed simultaneously to 
a group of allergens may become sensitized to 
certain members of the group and not to 
others, while another person may acquire sen- 
sitivity to different members of the group. 
On the basis of their experimental investiga- 
tions, Stull, Cooke, and Barnard 9 * 4 believe 
that the active substance in the pollens of 
timothy (Phlcum pratense), orchard grass 
(Daclylis glomerata), June grass (Poa pra- 
tensis), redtop (Agrostts alba), and rye ( Secale 
cereale), is one biologically identical albumin, 
common to ail. According to Piness and 
Miller, 950 every member of the grass family 
possesses a specific allergen — which is, how- 
ever, to a certain extent related to allergens of 
every other member of the same family. In 
this regard it constitutes both an antigen and 
a metantigen, according to our terminology. 

Turning now to the quantitative aspects, 
credit must be given to Blackley 933 for es- 
tablishing how man} — or, rather, how few — • 
pollen grains there must be in the air to pro- 
voke an attack in a hay fever patient. In 
experiments on himself, he found that he re- 
mained free from symptoms when a glass slide 
covered w ith a film of glycerin show ed a total 
of less than 20 pollen grains per square centi- 
meter in twenty-four hours; when the rate was 
25 grains in twenty-four hours, he was con- 
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scious of manifestations of mild irritation of 
the nose, and when the concentration was >1 
to 66, there were se\ere attacks Or putting 
it in other words m an mdi\idual hypersen 
situ e to English rye grass ( Lolium perenne) 
for example pollen grains weighing at least 
0 00008 grain are required to elicit mamfesta 
tions, and a weight of at least 0 0001 grain is 
necessary to provoke a se\ ere attack It may 
be of interest to state that one grain or 0 06 
Gm of English rye grass, for instance, con 
tains 6,000,000 pollen grains, or 100,000,000 
pollen grains per gram Dunbar completely 
confirmed Blackley ’s findings He found that 
from 2 to 3 rye pollen grains sufficed to cause 
specific irritation of the conjunctiva of a highly 
hypersensitive hay fever patient, and the 
weight of 1 rye pollen grain is approximately 

0 000033 mg (1/1,800,000 grain) Moder 
ately hypersensitive hay fever patients mam 
fest symptoms on exposure to from 40 to 50 
pollen grams, while in the case of highly hyper 
sensitive individuals no more than 3 to 4 
are required, according to the experimental 
investigations of Prausmtz 

The enormous amount of grass pollen in the 
air at the time of maximum pollination was 
calculated by Prausmtz 9 ” 8 About 5,000,000 
to 10 000,000 pollen grains settle on a surface of 

1 square meter in twenty four hours But this 
figure is really nothing m comparison with the 
number of pollen grams from weeds Thom 
men 956 figured that a single giant ragweed 
plant yields 8,000,000,000 pollen grains in five 
hours of active pollination An av erage empty 
city lot overgrown with ragweed produces 100 
ounces of pollen in one season This amounts 
to no less than 60 pounds per acre Accord 
ing to Durham, approximately 1,000 000 tons 
of ragweed pollen are produced in the United 
States each season 

The immense profusion of pollen dissemma 
tion is well illustrated in tales of historic and 
geographic interest from widely separated 
portions of the world at different times Var 
lously referred to as ‘golden ram,” yellow 
snow and ‘sulfur showers ” this phenomenon 
has been reported from the Basque country, 
the Alps, Inverness, and the forests of Oregon, 
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and mav cover the ground to a depth of one 
half inch Buoy ant pollen falling on lakes may 
form long rafts many yards in length 
Such falls usually come from pine fir and 
related trees Since each pollen granule is of 
microscopic dimensions the untold billions 
involved can scarcely be imagined Although 
these species are of no clinical significance, 
huge invisible clouds of ragweed and other 
pollens are transported long distances by the 
winds of both the lower and upper air levels 
The pollination of the paper mulberry tree is 
actually v lsible as a smoke like puff 
Interesting data on the quantity of pollen 
at various air levels are supplied by Scheppe 
gtell 957 w ho made an airplane ascent to carry 
out his painstaking observations He reports 
that at a height of 130 to 1,300 meters the 
pollen content of the air is about the same as 
at ground level, while the number of pollen 
grams begins to decrease gradually at a height 
of from 2,000 meters to 2,300 meters, from 
which point on the decrease is sharp Natu 
rally these figures do not apply to high altitude 
valleys, where, at a height of 2,000 meters, 
for example, about the same quantity of pollen 
is to be found in the air although later in the 
season 

The effect of weather conditions on pollen 
movement is best shown by data collected by 
O C Durham on two flights across Ohio 
A heavy cloud layer of ragweed pollen blan 
keted northern Ohio on August 16, 1938 It 
vv as first encountered at an altitude of 5 000 feet 
on the descent to Clev eland At 4 000 feet 
the slide caught 99 ragweed granules per square 
centimeter, at 3,400 feet, 640, at 2 700 feet, 
675, and at the decreasing level from 2,000 feet 
to the ground the count dropped to 330 
On the ascent from Cleveland, as the plane 
proceeded eastward the heavy pollen layer 
disappeared at 3,000 feet, the last traces of 
ragw eed were observ ed at 6 500 feet The sky 
was clear and there was a south wind Two 
day s later, vv ith a clear sky and a light breeze 
from Lake Erie, the average ragw eed concen- 
tration found in the vicinity of Cleveland was 
less than 2 per cent of what it had been on 
August 16 
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The relative ease with which pollen is 
carried by the wind is determined by the size 
and shape of its grain: the smaller the grain, 
the more buoyant the pollen. And it is well 
worth bearing in mind that the capacity of 
pollen granules for air-bome motion is truly 
extraordinary — a fact that is of special sig- 
nificance in that it helps us explain many other 
inexplicable symptoms of hay fever patients. 
Not even an ocean voyage will guarantee ab- 
solute freedom from symptoms, for pollens 
are not at all unlikely to be earned far out to 
sea by a land breeze (as was observed by 
Walshe while crossing the Atlantic) Darwin 
has reported the fact that pollen can be trans- 
ported hundreds of miles by the wind He de- 
scribed how, in St. Louis, Mo , he found the 
ground literally coxered with a yellow layer 
of fir pollen, and ascertained that it had 
traxeled at least 400 miles in a southerh direc- 
tion from the fir forests in the north. Vaughan 
reported that pollens definitely originating in 
Alaska were found in the states of Washington 
and Oregon. In 1939, O. C. Durham ex- 
amined oiled glass slides that were exposed on 
trips across the Atlantic to Europe and back 
in an airplane He reports that pollen was 
found at altitudes between 2,000 and 8,000 
feet, and as far as 275 miles out from bnd. 
while at a height of 8,000 feet and more there 
was practically no pollen, either over bnd or 
sea However, since the pbne did not th- 
at lower altitudes when far offshore, the pos- 
sibility still remains that pollen may be present 
“at the bottom of the air” farther out at sea 
than the slides actually showed. 

PLANTS THAT CAUSE POLLINOSIS 

In principle at least, hay fever can be 
caused by any plant that sheds pollen In 
practice, howexer, of the many hundreds of 
species of trees and thousands of species of 
grasses and weeds, only re lath ely few come 
into consideration as pbying a major role in 
the causation of pollinosis. According to 
Thommen, 506 the pollen must have the five 
following characteristics in order to be of 
importance in the production of hay fever 
symptoms: it must be wind-borne, must be pro- 
duced in brge quantities, and must be suffi- 
ciently buoyant to be carried considerable 
distances, and the pbnt producing the pollen 


must be widely and abundantly distributed. 
But a pollen need not necessarily be a hay 
fexer excitant ex-en if it is wind-bome, abun- 
dant, and light, as is the pine pollen, for 
example Thommen deduces, therefore, that 
the pollens causing hay fe\-er must contain a 
“specific excitant," and in his opinion it is 
just this as yet unknown, unidentified some- 
thing that endows the pollen with its capacity 
to allergize. 

Harsh 509 has attempted a quantitatrve es- 
timation of the relatix-e importance of pollinat- 
ing pbnts based on the abundance of the 
species, the amount of pollen produced in a 
gix-en time per unit area, the period of an- 
thesis, and some factor expressing the ability 
of the pollen to trax-el from pbnt to patient. 
Many x-anable factors must be considered 
which cannot be incorporated into a formub, 
such as the proximity of the pbnts to centers 
of habitation, the prex-ailing direction and 
xelocitx of the wand, the height from xvhich 
the pollen takes off, the existence of spicules or 
w mgs on the pollen, and of course, the chang- 
ing location of the patient. The rebtixe aller- 
genicity or "toxicity” of each species x-aries 
with each patient, and must be separately 
considered 

While in general Thommen’s postulates 
accord with clinical experience, it must be 
pointed out that there are some important 
exceptions Thus, more recent investigation 
indicates that plants which are ordinarily 
msect-pollinated, such as goldenrod, dahlia, 
and daisy, can under appropriate conditions 
cause hay fexer This occurs, for example, 
if the patient lixes in the proximity of brge 
plots of these w eeds or flow ers and a heaxy xvrnd 
is blowmg tow ard his dwelling, or in gardening 
w ith pbnts the pollen of which is insect-bome, 
and therefore not produced in brge quantities 
and not \'ery buoyant. 

Aside from the botanic and geographic con- 
ditions goxeming the local flora, meterologic 
factors also pby an important role. These 
include, of course, the amount of rainfall, the 
degree of humidity, the range in temperature, 
the amount of sunshine, and the wind x’elocitv. 
Weather conditions directly influence pollina- 
tion in two ways: by determining the time of 
onset of flowering, as well as the profuseness of 
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\ egetation and bj controlling the amount of 
pollen that is discharged into the air from daj 
to daj Heavj rainfall prior to the season 
tends to bring on a luxuriant growth of plants 
w hile a drought has the opposite effect Show 
ers or high humiditj during the season tem 
poranlj decrease the amount of pollen in the 
air while strong winds stir up more pollen 
and dme greatlj increased amounts into the 
atmosphere In sunn} and warm weather 
the anthers open and discharge copious 
amounts of pollen Although the grasses and 
ragweeds m particularlar pollinate earl} in 
the morning (from 4 to 7 a m ) man} patients 
experience their most severe symptoms late 
in the afternoon and after midnight This 
is generall} explained b} the fact that on warm 
da}S there is an upward current of air that 
carries the pollen to a height of from 2 000 to 
3 000 feet forming a veritable pollen cloud at 
about these levels The cooler temperatures 
of the evening and night serve to bring the 
pollen down to earth thus causing the symp 
toms to appear at these times of the da} 
Not onl} the strength of the wind but also its 
direction is a significant factor In coastal 
districts land winds carr} large quantities of 
pollen while winds coming in from the ocean 
carr} few if an} These v anous atmospheric 
factors therefore exert definite and far reach 
ing influences and often help to explain 
strange clinical observations 

W odehouse 9j9 has recentl) made a great 
contribution to the field of allerg} b} present 
ing in readil} available form the requisite 
botanic facts concerning the ha} fever plants 
of North America including their appearance 
and distribution Fogg 960 has prepared an 
excellent illustrated guide to assist in the iden 
tification of the common weeds of lawn and 
garden Information concerning the ha} fever 
producing plants of the rest of the world can 
be obtained from scattered publications but 
that relating to Argentina Urugua} and 
Brazil maj be found in Urbach and Gottlieb 963 
Shahon 9ff> and Ballestero and Monticelli 963 


The following discussion ot the plants that 
produce ha} fever will embrace three main 
groups trees grasses and weeds 
It is felt that precise botanic descriptions of 
the various species and of their pollens would 
be undesirable here Such information al 
though essential for the identification of m 
div idual plants and of pollens on exposed slides 
can be readil) obtained from appropriate 
reference books For the latter purpose 
reference to the standard w orks of \\ odehouse 954 
and Erdtman 965 as w ell as a recent thoroughl} 
illustrated article b} the former 968 concerning 
the identification of pollen grains will be in 
dispensable In this as in succeeding sections 
it is necessar} to include the scientific names 
since the common names are often ambiguous 
misleading and overlapping Moreover the 
taxonomic nomenclature has the advantage 
of indicating botanic relationships 
Trees 

In general in the L nited States tree pollens 
are the cause of spring hav fever the season 
lasting from March to Ma} or the earl} part of 
June although several specific exceptions to 
these dates will be noted below In the 
southern states and in California the season 
commences a month or two earlier The 
pollination period of trees is subject to con 
siderable v anation from year to } ear because 
of the unsettled meteorologic conditions of the 
spring In general a few consecutive days 
with an atmospheric temperature between oO 
and 60 F are required to stimulate anthesis 
Most w ind pollinated trees shed their pollen 
shortl} before their leaf buds open or as the 
leaves unfold Man} hundreds of different 
species of trees exist m the United States but 
many of them are not known to produce hav 
fever This is particular!} true of course of 
insect pollina ted species such as wild and 
cultivated fruit trees Of those that do some 
are responsible for onl} sporadic cases due 
usual!} to unique conditions of exposure as 
for example a tree grow ing just outside a bed 
room window 
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Although a single tree can shed large 
amounts of pollen, the individual species 
almost always have a short pollination season 
(averaging about two to three weeks); the 
distribution and frequency* of a species are 
generally limited, and the spnng rainfall is 
likely to precipitate the pollen grains. Hence, 
tree hay fe\er tends to be mild and of brief 
duration. Howe\er, it should be noted that 
the successive or overlapping pollinations of 
various species of the same genus, such as oaks, 
or a concomitant hypersensitiveness to several 
different pollens, as is often the case, may not 
infrequently gi\ e rise to symptoms that persist 
for a considerable period. Moreov er, in most 
parts of the United States, the pollination of 
the trees still continues when that of the 
grasses commences, and a patient sensitive to 
both may suffer for several months 

As a rule, the Gymnosperms, evergreens, 
such as pine, spruce, hemlock, fir, cypress, 
arbor vitae, cedar, and redwood, are less 
important in this regard than trees and shrubs 
belonging to the Angiosperms, the higher 
flowering plants However, the mountain 
cedar, an evergreen, constitutes a noteworthy 
exception in the region where it grows (central 
and western Texas). On the other hand, the 
numerous species of pmes, although producing 
abundant buoyant pollen, are only very rarely 
blamed for pollinosis. It may also be noted 
that the trees causing hay fever bear unisexual 
(imperfect) rather than perfect (hermaphro- 
dite) flowers almost exdusiv ely. There are 
only two exceptions worthy of mention — the 
elm and mesqvhe. Further than this, botanic 
classification is not useful for our purpose, 
since the trees under consideration include 
monoecious, dioecious, and polygamous types. 

Various authors differ greatly as regards the 
order in which they list the trees according to 
their signicance in relation to pollinosis. 
Howe\er, the important ones east of the 
Mississippi River may be taken to be the oak, 
maple, box elder, poplar, cottonwood, hickory, 
elm, ash, and sycamore. All of them, except 
the hickory and sycamore, also occur in the 
west, particularly on the Pacific coast, but the 
relative frequency* with which they offend is, 
of course, different. In the south the list 
must take in also the pecan, which is closely 
related to the hickory, the hackberry, the mul- 
berry, and the paper mulberry. Of secondary 


importance nationally are the birch, beech, 
alder, walnut, hazelnut, linden, wil'ow, pine, 
locust, and chestnut. Of local interest in 
various parts of the country (the first four only 
m portions of the southwest or far west) are 
the mountain and other cedars, mesquite, 
oli\e, acacia, tree of heaven, eucalyptus, and 
Australian pine. Finally, the shrub ligustrum 
and the barberry bush, although not trees, 
may conveniently be included here. Each of 
these w ill be considered seriatim. 

Oak — Numerous species of oak occur in all parts of 
the United States and Canada There are o\er two 
hundred in the central and eastern states alone The 
oak is generallj conceded to be the prime example of 
a tree causing pollinosis \side from the clinical)) 
unimportant evergreens the oaks are the most pro- 
luselv pollinating of the trees In the east, the white 
oak ( Querctis alba) red oak (Q rubra), black oak (Q 
teiuhna > and post oak (Q stellata) are the most im- 
portant In the south, the live oak (Q vtrem) must 
also be considered, while the coast live oak ( Q agn- 
fotia) scrub oak [Q diimosa), Oregon oak (Q garrxana), 
tanbark oak (Q denstfion ) black oak {Q kelloggii) 
and vallev oak (Q lobata) occur on the west coast 
Numerous other types are known Patients sensitive 
to one usuallv react to all Pollination occurs chiefly 
in April and May. when the leaves are half grown, 
earlier in the couth and on the Pacihc coast Indi 
vidua I «pecies flower onlv for a fraction of the whole 
period usuallv in succession 

Maple and Box Elder — The«e are both members of 
the genus leer Their wood is of gTeat commercial 
value, and one species is the source of maple svmp and 
sugar The maples are indigenous to the eastern third 
at Sarth America and to the Pacific coast, but ore cul- 
tivated elsewhere The chief species are the silver or 
soft maple (-1 saecharinum), red maple (.1 rubrtim ), 
white or sugar maple ( 4 saccharum), and on the west 
coast, the Oregon maple ( 1 macrophyllum > The box 
elder ( I neg undo > also known as the ash-leaved maple, 
achieves its greatest growth in the middle west. This 
genus pollinates rather earlier than the cak, some of 
its species are usuallv among the first to do so, but the 
box elder’s season is generallv in March or April 
The various maples tend to flower at different times, 
giving rise to prolonged sy mptoms in a patient sensi- 
tive to them 

Poplar or Cottonwood — Poplars or cottonwoods — 
the names are used nearly interchangeably — are among 
the most widely distributed of trees They are popu- 
larlv planted for shade and ornamental purposes The 
Carolina poplar or eastern cottonwood (Pop ulus 
deltosdes — so named because of the triangular shape of 
its leaf) is probablv the commonest of them, being 
represented in the w est by the subspecies P sargentii 
Other widely ranging forms are the white poplar ( P . 
alba), the quaking or trembling a«pen (P Iremti- 
lotdes), and the large-toothed aspen (P. grandidentata) 

In addition to the Sargent cottonwood, the Fremont 
cottonwood {P. fremonlti), the black or large cotton- 
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wood (P trtchocarpa) the narrow leaved cottonwood 
(P angustifoha) and the Arizona cottonwood {P 
an ontca) are prominent in the west The balsam 
poplar (P balsamifera) occurs in the Mississ ppi vallej 
and on the P acific coast The pollination of this genus 
is large!} in April before the leaves appear For some 
reason its pollen appears to cause less trouble in the 
central and eastern states than in the other regions 
where it occurs 

Utckoty and Pecan — The hickorv ( Carya or Utcona) 
is distinctive!} an American tree and is confined to 
the eastern portion of the Lmted States The com 
monest species are the mockernut (Larya alba ) the 
pignut (C gla&ro or c irdiformis) and the shagbath or 
shellbark hichor} 'C orata) The pollen is shed in 
Ma} and earl} June The related pecan (C pecan) 
of great commercial importance is widel) planted 
throughout the south westward to Oklahoma and 
Texas It pollinates prifusely and is an important 
cause of ba} fever where it occurs 

Elm — The most important of the trees bearing 
perfect (or hermaphrodite) flowers the elm occurs 
throughout the eastern Lmted States and on the west 
coast The spr ng flowering species which pollinate 
in Alarch and April include the white elm ( l Imus 
amtneana) winged elm {L alata and slipper} elm 
(JU fuh a) In addition there are two fall flowering 
species the scrub elm (C crass folia) occurring in 
central and eastern Texas and portions of Oklahoma 
Arkansas Mississippi and Tennessee and the red elm 
(U serotma) in Rentuck} Tennessee northern Ceor 
gia Alabama and M ssissippi These poll nate from 
late August to the beginning of October and where the} 
are present give rise to puzzling complications in rag 
weed hay fever 

Ash —Various species are distributed over most of 
the United States The white ash {l raxinus amen 
cana) which is widel} emplo} ed as a shade and orna 
mental tree and the w ood of w hich has great comnier 
cial value occurs throughout the east from the Atlantic 
coast to the plains It flowers in April and May before 
the leaves appear The red ash (P pennsyliamca) 
and the black ash (F nigra) are of lesser importance in 
the same region Along the streams of the west coast 
the white ash is replaced b} the Oregon ash (F ore 
gona) which pollinates somewhat earlier In New 
Mexico and Arizona the Arizona ash (/" lonmeyi) 
and other species have some significance 

Sycamore — The sycamore also known as the plane 
or buttonwood tree is common in this country par 
ticularly in the eastern third and is a popular shade 
tree It is characterized b} the spontaneous shedding 
of its bark and the seed balls or buttons ’ that swing 
from its branches through the winter The scientific 
name Plafanni is derived from the broad shape of the 
leaf The commonest type is the American sv camore 
(P occtdenlahs) but the Oriental plane (P orientals) 
is cultivated in the western states and the California 
sycamore (P racemosa) on the Pacific coast Pollina 
tion occurs in the latter part of April and through May 

Hack berry — The hackberry related to the elm and 
resembling it in appearance is found throughout the 
United States except in Texas and the southwest but 
reaches its maximum growth in the Mississippi River 


valley Along with the pecan and mulberry it is of 
importance in relation to pollmosis only in the south 
Leltis occidentals is the most common species with 
the Mississippi hickberr) (C mississ, ppiensts) 
chiefly notable in the southern states 

Mulberry —The mulberrv one of the oldest culti 
vated trees occurs chiefiv east of the Mississippi R ver 
from southern New A ork to Florida and as far west as 
Iowa and Texas The red mulberry (If ms rubra) 
s the most important with the white mulberrv (1/ 
alba) w hich is so extensiv elv cultivated in the silkworm 
raising regions of the world of secondary significance 
It flowers in May and earlv June as the leaves appear 
The paper mulberrv (Papyrus papynfera or Brous 
sonetia papynfera) of a closely related genus is one of 
the most prolific pollnators known The pollen is 
actually shot into the air as the anthers open and 
gives the tree the appearance of smoking It occurs 
throughout the southeastern states most abundantly 
in the Carohnas Arkansas Georgia Alabama and 
Mississippi Pollination takes place in the last week 
of April and through May The osage orange or mock 
orange (Toxylon pomiferum or Maclura pomtfera) 
is also distantly related to the mulberrv and is some 
times mentioned as causing pollmosis 

Birch —Various species of birch are found through 
out the Lmted States predominantly in the eastern 
half the white and yellow birches ( Belula a’ba and 
B luica respectively) chiefly m the northern states 
and the yellow and the black birch ( B lenta) in the 
southern The last named is the source of commercial 
o 1 of vv intergreen The red or river birch ( B nigra) 
tends to grow in moist soil The j aper or canoe birch 
(B papynfera) ranges over the northernmost states 
and into Canada Crossed allergic reactions between 
the species are the rule Birches pollinate early before 
the leaves appear The related species ironvvood or 
hornbeam (Carpwus carohnidna ) and hop hornbeam 
( Oslrya nrginiana) are of verv limited importance in 
pollmosis 

Beech — The beech is a close re'ativ e of the oak both 
being members of the fam ly ragaceae I ike the oak 
it tends to hold its dead leaves well into the spring 
The only important species is the American beech or 
beechnut (Fag, is grand if oha) which occurs everywhere 
east of the Mississippi Riv er and w hich sheds its pollen 
in May when the leaves are only part ally grown 

Alder — The alder related to the birch has its 
maximum grow th in the northeastern part of the coun 
try but is scattered from Honda to Texas as well 
It has cons derable importance m the northwestern 
coastal regons The native alders are rarely more 
than shrubs that follow the watercourses Chief 
species are the smooth alder ( 1 Intis rugosa ) and the 
hoary or speckled alder (A tncana) The thin leaved 
variety (A tenmfoha) is found in the Pacific north 
west They pollinate early before the leaves appear 
along with the first flowers of spring 

H ahuit — The walnut is rather closely related to 
the hickory The eastern varetes black walnut 
( Juglans nigra) and butternut (/ ctnerea) are neither 
w dely prevalent nor apparently very often the cause 
of pollmosis However the native (or California) 
black walnut of the Sacramento valley (/ cahf ormca) 
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has been proved to be re-porsible for maav ca'es in 
that area It is cultivated as a 'hade tree and as a 
stock, on which to graft the English walnut It pel 
Unites m \pnl and Mac 

Hazel — The hazel grows as a shrub over much of 
the country The common hazel or American hazelnut 
(Corylus americtinii) and the beaked hazelnut (C 
rosCratat are the outstanding examples. In addition, 
the California hazelnut (C califomica) appears on the 
west coast The hazel blooms early long before the 
leaves appear 

Linden — Attention has recently been directed to 
the Unden or basswood (Ttha amencana) as a cause ot 
hay fever Its range is from Maine to North Dakota 
and south to Georgia and Texas, and includes also 
southern Canada Pollination occurs chiefly m May 
and June, but also as late as July in manv places 

II illoz *. — The willow (Soliz) is characterized by the 
exceedingly wide range of its growth and its tendency 
to spontaneous hy bndizaUcn. Its technical name 
reflects the fact that salicy he and is abundant in its 
bark It is partly wind and partly insect pollinated 
This may partially account tor its limited importance 
in poBinos»s. The complex interrelationships between 
its various types make a discussion of its species point 
less. Different forms in vinous places may bloom at 
any tune between March and June 

Pine — Although widely prevalent and producing 
abundant buoyant pollen, the pines ( Ptnus ) onlv rarely 
cause pollinosis, apparently because of the low anti- 
genicity of their pollen. However, cases of hay fever 
and asthma due to pine have been reported The 
pollen is morphologically highly distinctive, consisting 
of a mam body to each side of which is attached a wing 
or air bladder distended mth a babble of air The so- 
called Australian pine is an unrelated species 

Locust . — The black or honey locust ( Robinut pseud- 
acacia}. so popular as a shade tree, has been found to 
be a cause of hay fever in occasional instances 

Chestnut — The chestnut (chiefly Casio net dentata. 
with C saliza on the Pacific coast) lacks importance 
partly because the chestnut blight has greatly reduced 
its incidence, partly because it is to a considerable 
extent insect pollinated. 

Cedar or Juniper — The so-called mountain or 
Mexican cedar ( Jumperus sabtnotdes or Sabina sabin- 
eidtsl is really a jumper, native to eastern and central 
Texas, extending sonthwestward. and found in New 
Mexico and Arizona. It is unique in that it pollinates 
in midwinter (middle of December to March) It has 
also been reported to do so when brought indoor; as a 
Christmas tree. It is a major cause of hay fever m its 
region, and is the only plant flowering at that time 
Other cedars of decidedly secondary importance are 
the Virginia or red cedar (/ rtVjrirniJfj) in Virginia, 
Tennessee, Arkansas, eastern Texas and Oklahoma, 
and the gulf states; the one-needed juniper (/ mono- 
sperma) m the mountainous districts of New Mexico 
and Anzana; and the Utah "cedar" of the Rocky 
Mountam region. 

Mesquite . — The mesqmte tree (Prosopis). which 
often appears merely as a low shrub, is native to western 
Texas, but occurs elsewhere. It has a relatively long 
pollination time {mid Apnl to the end of Jch) and is 


otten covered with pollen several times between those 
dates Several cases of hav fever due to its pollen have 
been reported Honev or prairie mesquite (P glandu- 
losai is the commonest tvpe 

Olite — The pollen ot the commercial olive tree 
(Ofca europaca) is of some importance in California. 
Its season is May and early June It is of interest to 
note that the olive is responsible for about a third of 
the spring hay fev er cases in Spam 

•l cum — The acacia (tram or Acaciella) is the 
cause of some cases ol pollinosis along the Pacific coast, 
chiefly m California Its pollination season is rather 
variable, usually m the early spring, but it is said to 
be perennial in the San Francisco Bav area The very 
closely related mimosa ( Albi—ia Juhbnssin) should 
also be kept m mind 

Tree of B eaten — The tree of heaven (AiJanihus 
glandulosa) , pollinating in June, probably can cause hay 
fever under certain conditions of exposure. It is 
planted as an ornamental growth in various parts of 
the eastern states 

Eucalyptus . — The eucalyptus (Eucalyptus), also 
known as the blue gum or ironbark, is for all practical 
purposes limited in its growth to Florida and central 
and southern California It is of secondary im- 
portance 

Australian Pine —The «o-called Australian pine or 
Australian beefwood ( Casuarma ) pollinates throughout 
the winter in southern Florida, and its pollen has been 
proved to be a cause of hay fever 

P met — The common privet hedge (Ltguslrvtn), 
which is so widely planted, is not a tree but must be 
considered here It will, if neglected, produce pollen 
of a low degree of “toxicity" from the end of May to 
the end of July Pollination can be prevented by 
repeated trimming of the hedge It has been suggested 
that it may exert its effects by means of the odor of 
the blossoms, rather than its pollen 

Bayberry Busk — Likewise not a tree, the baybeny 
( Morelia ) reaches Us greatest growth m the southern 
states and should be borne in mind as a cause of sporadic 
cases of hay fever 

Grasses 

The importance of the grasses may be ap- 
preciated from a few statistical facts. Over 
1,200 species occur in the United States, sixty 
of them under intensive cultivation, and from 
thirty to sixty varieties in any single locality. 
About 75 per cent of the entire value of all 
farm crops is derived from members of the 
grass family. Although exceeded by a few 
other families in regard to total number of 
known species, grasses hold first place in regard 
to number of individuals, their ubiquity, 
range of habitat, and vigor and abundance of 
growth. Moreover, they constitute the chief 
form of vegetable food for man and domestic 
animals. There are, of course, other uses. 
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since they are the source of sugar, alcohol, 
beverages, and straw 

The grass family may be divided into the 
cereal grains (including wheat, nee, com, oats, 
rye, and barley) and the meadow (or hay) 
and pasture grasses depending on the uses to 
which they are put Certain species must be 
placed in both the latter categones They 
should be distinguished from the botamcally 
allied rushes ( Jtincaceae ) and sedges (Cyper- 
aceae ), which, by reason of the density of the 
outer coat (extine) of their pollens, are harm- 
less in hay fever 

From the standpoint of pollinosis,the grasses, 
in addition to their untold numbers, produce 
abundant wind borne pollen In this connec 
tion, it may be noted that the pollens of the 
various species are morphologically indis- 
tinguishable, differing only in size When dry, 
the grams are smooth, either collapsed or 
presenting several small depressions In an 
aqueous medium they become spherical or 
nearly so, with a slightly granular surface 
Because of their high starch content, they all 
stain deeply with iodine It is of interest to 
recall that the pioneer experiments of Black- 
ley were performed with grass pollen 

While the weeds exceed grasses in the 
amount of pollen they produce, the number of 
hay fever victims for which they are respon 
sible, the severity of the symptoms they cause, 
and the length of their season in this country, 
grass pollinosis is the outstanding type else 
where throughout the world 

Grass pollen is responsible for practically 
all the hay fever occurring m the late spring 
and early summer (May to July in most sec- 
tions of the United States) Although, in 
most places, the pollination of some types 
often begins sooner and ends later, it is not 
generally of sufficient degree to have any 
clinical significance outside of the period stated, 
except under unusual circumstances How 
ever, in certain years, lli such widely separated 
localities as New York City, Ames, Iowa, and 
Charlotte, N C , as many grass pollen grains 
have been reported to be found on exposed 
slides during August or September as during 
June and July It should also be noted that 
m the gulf region, in irrigated areas of Texas 
and Arizona, as well as in California and 
elsewhere, grasses may continue to pollinate 


throughout the year It will be seen from the 
discussion m the preceding section that the 
seasons of the late-blooming trees such as 
birch, sycamore, and walnut, and to a lesser 
extent oak, ov erlap the beginning of the grass 
season Moreover, in most places English 
plantain pollinates at the same time as the 
grasses, although continuing much later, into 
the fall Other possibilities of confusion arise 
because of the pollens of such entomophilous 
plants as dandelion, daisy, clover, and alfalfa, 
usually as a result of intimate contact and in 
agricultural workers However, the gener- 
alization that grasses cause summer hay fever 
in the vast majority of cases is undoubtedly 
true 

Hay fever patients in the eastern United 
States frequently have symptoms in the 
interim period from the last week of July until 
mid August, during which sufferers sensitive 
to both grass and ragweed pollen should be 
symptom free Chobot and Dundy 967 pointed 
out that manifestations during this period are 
often due to pollens of marsh elder {ha 
frulescens), cultivated corn {7ta mays), wild 
rice {Zizania pa>ustna), and cocklebur {Xan- 
Ihium), as well as to the spores of the fungus 
Allernana Concomitant sensitiveness to 
house dust, feathers, and animal danders must 
also be considered 

With regard to the comparative incidence 
of grass and ragweed hay fe\er, we may cite 
the statistics of French and Halpm 968 Of a 
total of 1,269 soldiers classified as cases of 
uncomplicated seasonal hay fever, approxi 
mately one half were of ragweed origin, one 
eighth of the grass type, and three eighths had 
both grass and ragweed sensitivity 
The apparent complexity of the problem of 
grass pollinosis is greatly diminished by the 
fact that relatively few of the hundreds of 
known species are sufficiently prevalent or shed 
pollen of sufficient allergenicity to cause many 
cases Parenthetically the state of California 
is a partial exception to this statement, since 
at least two dozen grasses are stated to have 
some importance in pollinosis there More- 
over, in the opinion of some authorities, the 
existence of a cross reactivity between various 
types simplifies the therapeutic approach 

k> Cbobot R and Dcydy H D J Allergy 15 IS’ 1914 
«' Fsiscn S W and Halpiw L J Ann Allergy 1 1 1945 



Inhalants 


261 


With very few exceptions, the important 
grasses in this connection are those that are 
intensively cultivated for forage, or that ha\e 
escaped cultivation and grow wild 
Five species of grasses far exceed all others as 
causing pollinosis: timothy, June or Kentucky 
blue grass, orchard grass, redtop, and Bermuda 
grass, the last-named only in the southern 


to discuss the allied plants, cat tail, clover and 
alfalfa. 

Timothy (Fig 90) — Timoth\ {Phi aim pro tense), 
also known as Herd's grass, is the most extensively 
cultivated ha\ gra's in America far exceeding alf the 
others combined and mat be taken as the '‘type” for 
ha\ grasses It occurs throughout the northern 
Lmted States (as far south as Tennessee) and in 



states. Of secondary importance are sweet 
vernal grass, the ray or rye grasses, Johnson 
grass, fescue, Canada and other blue grasses, 
wheat or quack grass, velvet grass, and 
canary grass. Of minor significance are brome 
grass, panic grass, crab grass, beard or broom 
grasses, bent grass, foxtail grass, grama grass, 
paspalum, salt grass, and finally the cereals 
and related wild grasses. It is also necessary 


Canada, but is particularly abundant in the humid 
portions of the northeastern part of the country. It is 
rare in the gulf states and the southwest (except at 
high altitudes), but occurs on the Pacific coast Orig- 
inal]} introduced from Europe in the first half of the 
eighteenth centurj , it 'oon escaped cultivation and now 
grows “wild as a weed” in waste places and neglected 
fields Its common names derive from those of a 
New England farmer. Herd, and Timothy Hansen of 
Maryland, respectiv elv , both of whom were instru- 
mental in introducing it A related species native to 
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America mountain timothy (P alptmtm) is of little 
consequence Timoth) is a perennial in that only 
the stems die down to the roots each winter new ones 
being formed from buds at the I asc of the shoots the 
next year Its polhnatioi is chieflj in June and July 
usuall) placm a it along with redtop among the last 
to start in its hal itat 


As stated its poll nation is through June from May to 
to July 

Orchard Grass (Fig 91) —As the name impl es this 
grass grows well m shaded places as in orchards It is 
a tall perennial used as both a pasture and meadow 
(or hay) grass the latter in sections where timothy 
does nit gm It s present m nearly ever state 



Fic 92 Redtop (Agrostu a'ba) Fig 93 Bermuda Grass ( Cynodon daclylon) 


June Grass — This is America s most mportant extending farther south than timothy or June grass 

pasture grass and it the same time a favorite lawn but is most abundant east of the Mississippi and north 

grass Like timothy it is a perennial and was intro of \labama and Georgia It is said to be the ch ef 

duccd from the Old World where however it is not offend ng grass in Baltimore Orchard grass (Dactyhs 

of much importance June grass ( Poa pralensts) is glonerata ) is also known as cocksfoot dew grass and 

also known as blue grass or Kentucky blue grass — the hand grass It flowers from May to July its ) ollen 

first because of the time of its flowering the last be join ng with that of June grass to form an early grass 

cause it produces the effect of the famous blue pastures peak while timothy and redtop create a later one 
of that state Its distribution is much Ike that of Redtop (Fig 92) — Th s is a perennial grass usefil 
timothy since it is present in every part of the United for both hay and pasturage Redtop (Agroslis alba 
States though rare in the gulf region It flourishes in formerly A paluslns) is so named l ecause its 1 looming 

the northeastern north central and Pacific northwest spikelets are of a redd sh or purplish red color It is 

areas It requires a cool moist climate and soil rich also known aswhitetop summer dew grass and white 
in lime When uncut it will reach a height of 3 Jeet marsh or creep ng bent It has about the «ame d s 
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tnbutlon as orchard grass, but, unlike the latter, pre 
fers moist meadows and pastures, and soil poor in lime 
It is more abundant in the northern part of the eastern 
gulf states and in the humid regions of the Pacific 
northwest It is absent from the drier regions of the 
extreme south Its pollination occirs in June and 
Julv. 

Bermuda Grass (Fig 93) — While the four s|>ecies 
described above are predominant in the northern two- 
thirds of the United States, Bermuda grass is be\ond 
doubt the commonest in the southern states There is 
an overlapping zone extending westward from Virginia 
and North Carolina in which all of them mat gniw 
The intense suffering caused bv Bermuda grass has 
given rise in some areas to the local name of “devil 
grass ” Other designations b> which it is known in- 
clude scutch grass, vv ire grass, Bahama grass and mam 
others Supposed!) native to Bengal India it does 
not occur in Bermuda Bermuda grass (C\n-<di>n 
dorJjJov or Cofvr&'a is pre\a)ent throughout 

the south from Mar) land to California W hilc it does 
occur much farther north (exempting onl> the northern- 
most tier of states), it is not sufhcientlv abundant to 
require consideration Its unique value as pasturage 
in the region of its grow th lies in its abiht> to w ithstand 
heat and long periods of drought Its range and acre 
age are gradually being extended The season of its 
pollination is quite variable, and it will bloom in the 
winter and even perennially under favorable conditions 
m the gulf states and the irrigated regions of Texas and 
Arizona In general, however, it has a long season, 
from April to November, although pollination ceases 
when the weather is very hot and dr) It does not 
rival the northern grasses in the quantit) of pollen 
produced 

Sheet Vernal Grass (FlC 94) — Probabl) the most 
important of the secondary grasses, sweet vernal ( In 
thoxanthum odoratum) is wide!) if not ahundantlv dis- 
tributed over much of the country east of the Missis- 
sippi River, as well as in Louisiana and on the Pacific 
coast. However, its ability to resist cold and drought, 
and to grow in even poor soli, accounts for its reaching 
its greatest concentration in the New England and 
middle Atlantic states Here, it is often the first of 
the grasses to pollinate, starting earl) tn Maj 

Ray or Rye Grasses —First introduced from England, 
ray grass still persists, largel) in the states comprising 
the original thirteen colonies, and to a lesser extent in 
the other states English or perennial r)e grass 
(Lolittm perenne) is also known as darnel or red rav 
This and the rather similar Italian rj e grass (L multi- 
fiorum) occur on the Pacific coast The latter is the 
chief meadow grass in Europe As a cause of pollinosis, 
the rve grasses have their chief importance in Cali- 
fornia Their pollinating season extends from Ma) to 
Julv , and into August 

Johnson Grass . — Rarely cultivated now, this grass, 
which is a comparatively recent importation from 
Turke), has become a troublesome weed, difficult to 
eradicate Interestinglv, it can, under certain con 
ditions, contain enough h)drocvamc acid to be poison- 
ous to livestock. Johnson grass ( Helens halepensts, 
formerly known as Andropognn halepensts and Sorghum 
htfepense) is also called Means grass, millet, maiden 


cane and Cuba grass It occurs chiefl) in the south, 
reaching its greatest importance in Oklahoma, Texas, 
and southern \nzona While its pollen is rather 
scant and heav) , the local abundance of the plant 
partially compensates for this A subvanet), Sudan 
grass (Helens sudanensis) has its maximum growth in 
California Both it and another subvariety, sorghum 
(// sorghum) or millo maize, are extensively cultivated 
throughout the and and semi and regions of the 
countr) The pollination of Johnson grass, and in 
most places of its relatives, continues from May to 
November 



Fig 94 Sweet Vernal Grass 
( 1 nthoxanthum odoratum) 


tescue — Fescue is indigenous to all of Europe, 
second onl> to Lohum as a meadow grass, but is of 
little agricultural importance in this countr). The 
chief example is meadow fescue (Festuca etahor), 
which occurs in restricted areas, as in western Missouri 
and eastern Kansas, and in a scattered way elsewhere, 
including the west coast Its pollination centers about 
June and Julv 

Canada Blue and Other Blue Grasses — Far less 
common than their widespread relative, June grass, 
the other blue grasses still have considerable impor- 
tance Canada blue grass or wire grass (Poa com- 
pressa) actual!) has a greenish-blue coloration, and 
blooms from June to August Annual blue gra«s 
(P annua), also called low spear grass, daarf meadow 
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grass and walk grass is a nuisance in Ian ns and is char 
actenzedbj an unusually prolonged pollination which 
under favorable conditions can take place in any month 
of the year In most places it here t occurs it is 
usually among the first of the grasses to pollinate 1 ut 
does so scantily Both species are present practically 
throughout the Lnted States but somewhat more 
abundantly in the north central states the first named 
also in the nourtheastern states the last named 
particularly in California 


areas mentioned it pollinates from Apr 1 to August 
It does occur elsewhere but is not of much consequence 
Canary Crass —Canary grass (Phalans cananensts) 
receives its name from the fact that its seed is used as 
. hrd food ft the 

Mediterranean region and appears n waste places in 
the south but flourishes particularly n Calfrrnia 
Other species of Phalans such as Mediterranean or 
small canary grass (P n inor) and gnawed canary 
grass (P paradoxical are far less important 



Fie 9 j Crab Grass ( Syntheruma songmnalc) 


Quack or 11 heat Grass — A rather large number of 
species of this grass grow in all parts of the country 
except the south They are especially characteristic 
of the Rocky Mountain states The chief of them 
Agropyron reptns has gained accidental importance as 
a forage grass in many places and is a difficult weed to 
eradicate Its numerous common names include wheat 
or quack grass couch grass blue stem quitch grass 
witch grass and bunch grass Its scanty poll nation 
is usually in June and July 

Vehet Grass — This grass is so named because of the 
hair ness of is leaves Velvet grass ( Nolholcis lana 
tus ) is common chiefly along the Pacific coast south 
from British Columbia least so in southern California 
It is the most important hay fever excitant in the 
coastal regions of Washington and Oregon In the 


Brome Grass — Brome grass occurs predominantly 
in the western portion of the United States where it 
play s some part in pollinosis \\ hile present elsewhere 
it is not very abundant Leading varieties are soft 
cheat or chess (Bromus mollis or hordeaceus) Cali 
forma brome ( B cannot is) smooth brome ( B tnermts) 
rescue grass or southern chess ( B umoloides) and 
downy brome grass (B teclorum) Broncho grass 
nllosits ) has received some attent on in Californ a 
The pollinat on of the brome grasses occurs somewhat 
variably generally from May to July 

Panic and Crab Grasses (Fig 9o) — The genus 
Panicum is represented by a great many species in most 
parts of the country but occupies a rather nt nor posi 
tion in relation to pollinosis It is known as panic 
grass witch grass and millet Various types flower 
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between June and August Related species include 
Crab or finger grass (Digilarta or Syttlhertsma sangui ri- 
al is), pollinating in July and August or later, and 
barnjard grass ( EchinocMoa crus galli), which has a 
variable and rather long season Both are wide!} 
distributed in a scattered w a> St Augustine or short 
grass (Stenotaphrum secundatum) occurs m the south- 
ern states and flow ers almost continuous!} It may 
be of minor importance in the Gulf region and in 
Florida. 

Beard or Broom Grass — Several species of Attdro- 
pogoti, which is related to Johnson grass, have been 
reported as minor offenders from v anous parts of the 
United States, chief!} the south and midwest Popu- 
lar names include blue stem, beard grass, broom grass, 
and millo make Most common!} mentioned are 
A. furcatus, A. scopartus, ssad A tirpnicus Its pol- 
lination occurs from Jul} to September in the north 
central states and as late as October or November in 
such places as Alabama, Florida, and Louisiana 

Bent Grass — Of the same genus as redtop, the n hite- 
top (Agrostis exarata), maritime bent (A maritima), 
and water bent grass (A. terticillata), are of importance 
only on the Pacific coast Their pollination largely 
coincides with that of redtop 

Foxtail Grass — Significant quantities of this grass 
have been reported from the Pacific northwest and 
in Louisiana. The two chief representatives are v el- 
low foxtail or pigeon grass ( Chaetochloa glauca) and 
green foxtail (C viridss) Like the panic and crab 
grasses, they pollinate in the summer. 

Grama Grass — Grama or gama grass ( Bouteloua ) 
appears to have its greatest importance in the south- 
west, but has also been reported from Colorado and 
Minnesota It flowers in July and August, but com- 
mences earlier in Arizona 

Paspahtm — Paspalum or bull grass resembles 
Bermuda grass in appearance and has roughly the 
same distribution. The most common type is knot 
grass or joint grass ( Paspalum distichum), which 
pollinates from July to September. Dalhs grass (P 
dilatatum) is said to be one of the most abundant grasses 
ia the vicinity of New Orleans 

Salt Grass . — Salt grass or marsh spite ( Distichhs 
spicaU) is fairl} prominent on the Pacific coast, where 
some authors have found it to be a frequent “skin 
reactor.” It extends as far east as central Colorado 
but also occurs in the salt marshes of the east coast 
Its pollination takes place from April to July or early 
August. 

Cereal Grains and Related T1 ild Grasses — The cereals 
as a group are of decidedly minor importance in ha} 
fever, since several of them (wheat, oats, bade}, and 
rice) are self-pollinated and all have large, rather 
heavy pollen grains that are not readily wind-borne 
However, the large areas given over to cultivation of 
them, and the close contact farm workers and dwellers 
have with them, make it undesirable that the} be com 
pletelv overlooked, especial!} as regards com {Zea 
mays) * R> e ( Seeale cere ale), which is more intensiv ely 


* In cities, grocers »ad cooks ha'e been known to be affected 
as a result of handling pollen -covered husks. 


cultivated m Europe, has a correspondingly greater 
importance there (Fig. 96) 

In this connection, the w lid “cousins” of the cereal 
grams maj be mentioned \\ ild barley, also known as 
squirrel-tai] and foxtail ( Hordeunt jnbatum). and wall 
bade} or fanner’s foxtail bade} (II murinum) are 
prominent m the west, particular} in California 
Little bade} (//. pusilliim ) occurs in the gulf states 



Wild oat, both common (Arena fatiio) and slender (A. 
barbata), attains its greatest gTow th in California, but 
is found elsewhere Finally, wild rye has a broader 
distnbution, with slender or alkali wild r}e (Elymns 
tritieoides), western (E glaticus) and giant wild r}e 
(£. condensates) occurring in the west, and Virginia 
wild r}e or terrell (E vtrginicus) m the east. 

Cat-tail — Although not a grass, cat tail ( Typha 
latijolia and T. angustifolia ) may convenient!} be con- 
sidered here It sheds abundant pollen that is unique 
in that it shows persisting tetrads (four pollen grains 
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adhering to one another b> protoplasmic filaments) 
It is a marsh plant and has been reported from widely 
separated areas It is an offender only in rare cases 
Its pollination is mostly in June, earlier on the gulf 
and Pacific coasts 

Clover and Alfalfa —Clover and the related alfalfa 
of the family Legwmnasat are likewise not grasses but 
are of course, extensivelj cultivated Although nor 
mall> insect pollinated, drj clover and alfalfa m the 
form of haj when subjected to pitching b> farm workers 
give rise to what are under those circumstances at 
moaphenc pollens Such dissemination of pollen is, 
of course independent of the actual pollinating seasons 
of these plants, which are usually between June and 
September Chief representatives are red clover 
{Tnfohum ptatense), sweet white clover or white 
mehlot ( Veh Mus alba), and cultivated alfalfa ( Medt 
cago saliva) 

. --i- x Weeds 

It has long been customary to classify the 
plants whose pollens cause hay fever into 
types as trees, grasses, and weeds However, 
it has already been noted that many of the 
important grasses have escaped cultivation 
and are in reality agricultural nuisances 
Moreover, some of the plants included here 
are actually cultivated in gardens, in flower 
plots, and commercially In general, how ever, 
most of the species in this category, and cer- 
tainly the outstanding representatives, are 
true weeds, that is, valueless in themselves 
and unsightly or troublesome in agriculture 
They are characterized by a remarkable 
ability to propagate, even under adverse con- 
ditions This accounts for their prevalence 
m neglected fields, along roadways and railroad 
right of ways, m vacant lots in metropolitan 
areas, and in waste places of all sorts, as well 
as in cultivated ground, particularly after 
crops are harvested Moreover, their seeds 
are unusually hardy, and may be distributed 
by a wide variety of means, namely by the 
wind, in grain, grass, or clover seeds, by farm 
implements, in the wool, hair, or feathers of 
livestock, wild animals, poultry, or birds, in 
manure used for fertilizer, in or on commercial 
shipments, especially in packing material, etc 
Furthermore, they are difficult to eradicate, 
even when a determined effort is made 
Hence they constantly tend, except as checked 
by unsuitable soil or unfavorable meteorologic 
conditions, to increase their range 

This profusion of numbers, plus the nearly 
unbelievable abundance of pollen that smgle 


stands of many species are able to produce 
over considerable periods of time accounts for 
the huge quantity of pollen grains discharged 
into the air And the buoyancy of the pollen, 
which permits it to be wind-borne for many 
miles, along w ith its toxicity” or antigenicity, 
explains why weed hay fever is so severe and 
so prolonged in this country In this connec- 
tion, it is interesting to note that in Europe 
and elsewhere m the world, where such weeds 
either do not grow at all or do not occur in 
abundance weed hay fever is absent It is, 
therefore, a uniquely American phenomenon 
Hay fever producing weeds may be annual, 
biennial, or perennial as regards duration of 
life The prominent ones, how ever, are mostly 
annuals Weeds may be wmd-polhnated (ane 
mophilous) or insect pollinated (entomophi 
Jous) While obviously the former type is the 
more important, the latter, for reasons indi 
cated elsewhere, should not be entirely disre 
garded To cite only a few examples, the 
conditions of exposure are vastly different 
from what one would be led to expect from the 
results of pollen slides exposed on a window 
ledge in a city, or even from a local botanic 
survey, under the actual circumstances of 
automobile or train riding, of agricultural 
work, golfing, hunting, and picknicking, and 
of playing in the fields, in the case of children 
As a broad generalization, the hay fever 
season due to weed pollens lasts, in most parts 
of the United States, from mid August until 
frost occurs There are numerous exceptions 
particularly in the southwest, on the Pacific 
coast, in the Pacific northwest, and in Florida, 
where pollination tends to begin earlier 
Moreover, plantain, which is really a weed, 
pollinates at the same time with the grasses, 
although continuing later It should also be 
noted that in the south and in California, 
Bermuda grass may continue to pollinate 
well into the weed season 
Unquestionably, the ragweeds are the most 
important plants from the standpoint of 
polhnosis, and are said to account for 75 per 
cent of the hay fever m the eastern half of the 
United States At the same time, the state 
ment is made that in only a ver> small portion 
of the cases, even in the worst part of the 
ragweed belt, is pollen hypersensitiveness re 
stncted exclusively to ragweed Hence the 
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desirability of recognizing and taking into 
consideration the others of the know n offenders 
West of the ninety-fifth meridian of longitude 
(about at the eastern boundary of Kansas), 
the most important pollens are those of the 
sages, Russian thistle, burning bush (Mexican 
firebush), western water hemp, and the ama- 
ranths. 

Our discussion will be facilitated by con- 
sidering the weeds according to their botanic 
grouping. This will be done roughly in the 
order of relatixe importance of the groups, as 
follows: 


The pigweed family (Amaranthaceae), in- 
cluding the amaranths or pigweeds, and 
western water hemp; 

The goosefoot family ( Chenopodiaceae ), in- 
cluding lamb’s-quarters, Russian thistle, 
sea blite, burning bush, orache or shad 
scale, winter fat, and greasewood, 

The plantain family (Plantaginaceae), com- 
prising the plantains, 

The buckwheat family {Polygonaceae), in- 
cluding sorrel and dock, 

The hemp family (Cantiabmaceae), including 
hemp and hop. 



Fic. 97. A, Gum Ragweed [Ambrosia tnfida) Ji, Dwarj Ragweed (A el a! tor) 


The composite family to which belong: 
The ragweed group ( Ambrosieae ), includ- 
ing the ragweeds, false ragweeds, marsh 
elders, and cockleburs, 

Other Composilae, including the worm- 
woods, sagebrushes, mugworts, golden- 
rods, sunflowers, asters, dahlias, daisies, 
and dandelion. 


The Composite Tamil ) 

The Ragweed Group (tribe Ambrosieae ) — Of the 
eight known genera in this tribe, onl) four need con- 
cern us here The) are the ragweeds, the fal«e rag 
weeds, the marsh elders, and the cockleburs There is 
undoubted!) a considerable antigenic interrelationship 
between them Moreover, their pollens are morpho- 
logicalh nearl) identical, all of them being small, dr), 
buovant. and spherical or near!) so With the excep- 
tion of those of the cockleburs, which are smooth- 
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walled and somewhat larger all of them are covered 
with short pointed or slightl) rounded spines 

(1) Ragweeds (Fig 97) As mentioned above the 
ragweeds are beyond question the chief hay fever 
offenders in the east and south Common dwarf 
or short ragweed (A mbrosta dahor or A arlemtstae 
folia) and giant or tall ragweed ( 1 tnfida) are annuals 
sharing approximately the same distribution through 
the entire east * except upper New England and the 
coastal areas of North and South Carolina and Georgia 
as well as portions of Florida West of Kansas and 
v. estern Texas they show a sharp decrease in abundance 
their places being taken by western ragweed and marsh 
elder but they do range to the foothills of the Rocky 
Mountains and beyond Giant ragweed extends 
farther than the dwarf variety into Colorado and New 
Mexico They are usually absent at elevations above 
5 000 feet The northern limit of their growth is be 
yond the Great Lakes and the St Lawrence River in 
the prairies of Manitoba and Saskatchewan They 
also occur in Mexico and Cuba 

The familiar dwarf ragweed generally ranges from 
1 to 3 feet in height (Fig 98) and grows profusely in 
waste places at roadsides in vacant lots and neglected 
fields The giant ragweed which differs from the 
dwarf chiefly in size of plant and in shape of leaf often 
reaches 15 feet or more in height and requires moist 
soil for its growth In all places in which they occur 
the dwarf exceeds the giant ragweed in abundance 
(particularly in New England) except in the gulf region 
notably around New Orleans in local areas of the 
Missouri and the Mississippi River valleys and at 
points around Lake Erie However the size of the 
individual plants and the huge quantities of pollen 
that one giant ragweed can produce tend to comptn 
sate for this difference 

Pollination lasts from mid August till late Septem 
ber or early October except in the gulf states where it 
starts somewhat later (one to three weeks) and con 
tinues into November In certain regions of Florida 
and Louisiana the period of anthesis may commence 
in May In most places the giant ty pe commences its 
pollination slightly earlier than the dwarf 

Four other species of the same genus are of consider 
able importance in their respective areas However 
since they occur in the less thickly populated regions 
and have less ot a tendency to grow in cities and towns 
their pollens are correspondingly less likely to reach 
human mucous membranes Western ragweed (A 
psilostachya) is a perennial that otherwise closely 
resembles its eastern (dwarf) relative and is found west 
of the Mississippi River most abundantly in western 
Oklahoma the western and southern portions of Texas 
and the coastal regions of California Variants are 
A coronoptfoha of the Great Plains area and A 
calif or me a of southern California In the southern 
part of its range it mav bloom as early as May con 
tinuing until late fall but principally m September and 
October It is the principal ragweed west of the 
Rocky Mountains but is still far exceeded in impor 


•The center ot the ragweed belt where the laB oi pollen » 


tanee in most areas by other weeds The (Texas) 
great ragweed or giant western ragweed ( 1 aptera) 
has a much more limited range confined for all j rac 
tical purposes to Texas and the southwestern states 
although it does occur m Louisiana and Mississipp 
Both species pollinate in most local ties from July to 
October or later Southern or lance leaved ragweed 
(A iidentata) is less important occurring locally in 
the lower M ssissipp valley from southern III nois 
to northern Louisiana in parts of Texas and in the 
drv soil of the Ozark region Pollinat on is usually 
complete between August and mid September Tia 
Juana ragw eed (A punula) is a low inconspicuous weed 
found in Lower California where it may be a local 
factor 

(2) False ragweeds Botanists have placed false 
ragweed (Fransena or Caerlnena ) mad fferent genus 
from ragweed despite many similar ties It is stated 
that the pollens of false ragweed interreact on skin 
test ng with those of true ragweed The fransenas 
occupy a position of considerable significance m the 
west probably second only to the artemisias and lvas 
Slender false ragw eed (F lenutfolia) is an annual oc 
curnng from Kansas southward to Texas and westward 
to the coast but chiefly in Arizona and southern 
California It pollinates from May to November but 
more abundantly in the latter portion of this period 
Bur ragweed or false (western) ragweed (F acanthi 
carpa) is an annual or biennial common to the plains 
sandy valleys and mountain ranges from Missouri 
westward, and flowering in the fall 

Some species are perennials and three of them pol 
linate in the spring (m March and April and to a 
lesser extent in June) rabbit bush canon ragweed 
or erroneously named sagebrush (F dtltmdea) bush 
sandbur (F dumosa ) aHo called burro weed or desert 
bur sage, and Sonora bur sage (F ambrostoides) 
They are important only in the southwestern states 
Also present in this region as well as m California but 
less abundant are common beach sandbur ( F bl- 
pinnatifda) and Chamisso s sandbur (F chamissonts) 
They grow on the seashore or on sandy dunes and 
poll nate through both grass and weed seasons (May 
to September or October) 

(3) Marsh elder (ric 99) This group with a 
multiplicity of common names has its greatest s gmfi 
cance in the midwest and in the Rocky Mounla n 
region The most important is known variously as 
burn eed marsh elder h gh marsh elder careless weed 
prair e ragweed high water shrub horseweed or g ant 
poverty weed ( Ita xanthifolia ) An annual grow ng 
2 to 6 feet high it is found throughout the northeastern 
United States to the Rocky Mountains particularly 
abundantly in the wheat belt where it is an important 
factor in hay fever Some authorities place this weed 
in a separate genus w ith the scientific name of Cyela 
chaena xanlhtfalta and consider as true marsh elders 
only those spec es named 1 eJow True or rough marsh 
elder ( I ctltala) extends from the Missssippi valley 
to western Kansas and occurs less profusely m the 
southwestern states In some localit es as in the north 
eastern part of Louisiana it is even more important 
in hay fever than the ragweeds Less extensive in its 
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distribution, the povertv weed small |xi\trt\ -need from the middle Atlantic and southern states. All thi 
small flowered marsh elder or western elder (/ art' Ivae pollinate in August and September or October 
Ians) is a perennial occurring in the mountain states povertv weed starting somewhat earlier (even m Apn 
and the southern hall of Cahlorma One species of or Mav in some places) Their pollen grains are mud 



common marsh elder, also called high water <hrub like those of ragweeds, though the spines are somewhat 

(/ orana) is confined to the east, where it grows in less prominent 

tidal marshes and extends up the mas V variant, (4) Cocklebur (Fic 100) Although a verv common 

scrubbv mar=h elder (/ frulescens) has been reported weed, cocklebur is of less importance than the weeds 
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above described proably because its pollen grains 
are rather large and most of its species produce only 
scant amounts \<wfftinm commune and the Penn 
svi vania cocklehur or clotbur (\ pcnnsyhamcum or 
caitadense) are found m waste places roadsides and 
recentlv cultivated fields in every state Another 
species the great clotbur (Y spectosum) occurring 
in the midwcstern southwestern and mountain states 
pollinates somewhat more abundantly Spiny or 
thorny clotbur or clotwetd (\ spmosnm) is of minor 
significance everywhere except in California where it 
is more prevalent The cocklehurs pollinate chieflv in 



August and September the last named continuing 
somewhat later Their pollens interreact with each 
other and largelv with those of the ragweeds 

Other Composite p — The conposite fzmilv is the 
largest of the plant families comprising hundreds of 
genera and over ten thousand species and is considered 
to represent the highest plane of evolutionary develop 
ment The ragweeds are included as a tribe in this 
family but for reasons of simplicity we have elected to 
discuss them separately Most of the cultivated 
garden flowers and the most colorful of the wild flow ers 
belong to this family From the standpoint of pol 
lmo=is however these rank far below the outstanding 
genus 4 rtemisia 

(1) Artemisia This is a very large genus w ith ov er 
one hundred species at least twenty seven of which are 
mentioned in the literature as causing hay fever Need 
less to say not all of them are major offenders This 
group includes the sages and sagebrushes wormwoods 
sa^eworts and mugworts Their wide distribution 


their capacity to thrive under conditions unsuited to 
the majority of plants and the lightness of their pollen 
make them the most important group in relation to 
hav fever m the Pacific and Rocky Mountain states 
The pollen grams of all the artemisias are three lobed 
and are all smooth with the exception of tho«e of 
biennial wormwoods which are slightly spiculated 
Unfortunately not only are the common names con 
fused but there are differences of opinion as to the 
botanic relationships of various forms 

The most important is probably the common sage 
brush (A tndentate formerk A tripartite) which is 
the most abundant and most widely distributed plant 
in all of western North America extending from New 
Mexico and southern California across the Great Basin 
into Washington and Montana It covers literally 
thousands of square miles almost to the exclusion of 
all other plants in parts of Nevada Uah and Colorado 
Typically a low shrub it can attain a height of 12 feet 
or more and shed huge quantities of pollen Pasture 
sage (A frtgtda) also know n as carpet or prairie sage 
and mountain sage is a low herb characteristic of the 
mixed prairie growth and verv abundant in the Rocky 
Mountain region covering the ground in parts of Utah 
and Colorado and being especially profuse in and 
around Denver It is slightly more common m the 
northern part of the Great Dams than the southern 
These two artemisias are important causes of hay fever 
west of the Mississippi River except in the loweT Mis- 
sissippi valley They pollinate from July to October 
pr November 

Of the remaining sages two are common in the 
pacific coast states coast or coastal sagebrush hill sage 
California sagebrush or California old man” ( A 
(oUfornica) and somewhat less so field sagewort or 
seashore mugwort ( 1 pycnoctphala) Hoary sage 
(A carta) has been reported from the Dakotas and 
California prairie or gray sage ( A unghtu) from Utah 
and southernwood (A abrotanum) from Minnesota 
and the eastern parts of the Dakotas 

Several species of Artemisia can be considered as 
closely related varieties or subspecies of A udgans 
a nd are all known as wormwoods Common sagewort 
0 r mugwort ( 1 i ulgans) (FlC 101) a native of Europe 
3 nd \sia is found widely scattered from Newfoundland 
a nd Georgia westward to Alabama Wisconsin and 
western Canada It is of limited importance in hav 
fever and poll nates from July to October Mug 
wort California mugwert sagewort pra rie or white 
sage ( A udgans hcterophyllit) is the most abundant of 
the subgroups particularly through the valleys of 
Cal forma and eastward to the Great Plains This 
0 r the closely related sub'peces 1 gnaphalodes which 
lS not recognized by some authorities actually extends 
eastward in a scattered w ay as far as New Hampshire 
3 nd Massachusetts though not m any sign f cant quan 
tl ty The pollination time of mugwort is from Juk 
t O November Biennial wormwood (1 biennis) an 
annual or biennial pollinating at the same time is 
ujore widely distnbuted occurring in open places— 
especially ditch banks and neglected y atds — throughout 
tpe land except in the southeast although most at un 
jantly in the valley of the Mississippi River and its 
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tributaries. Also know n as prairie sage or \\ hite «age 
brush, but possible better referred to as dark-leaved 
mugw ort, A hidanctaua is \\ idelv found in western 
North America Dragon sagewort ( 4 dracunculits or 
4 dracunculoides), also called Indian hair tonic tar 
ragon, green sagebrush, and “smooth ragweed,” is 
common on the plains and in the mountains w estw ard 
from Illinois, but absent from the desert prairies These 
last two pollinate in August and Sep tern) er 


found almost throughout North \menca except in 
the desert regions and are of some importance in 
[lollinosis Field sagewort { 1 camporum or .1 caw 
pestns pactfica ) is the common form in the western 
states, from South Dakota and western Nebraska to 
New Mexico \nzora. and Oregon \n indication ot 
overgrazing it is unpalatable to stock sheds its pollen 
in the late summer and fall, and is a cause of hav fever 
in the Rockv Mountain region Tall wormwood ( 1. 



Fig. 100 Cocklebvr ( \anthium ) 


Less important wormwoods are absinth ( ! ab- 
sinthium), annual or sweet wormwood ( I annua), 
and tall or wild wormwood ( l caudata), which have 
been reported, in small quantities to be sure as lar east 
as Yonkers, N Y , Toledo Ohio, and Chicago re«pec 
tivelv Green sage or Canada wormwood (.1 rana- 
densti) is found in Minnesota and the Dakotas. 

Four species are regarded as varieties of field sage- 
wort (.4 campestns), being biennial or perennial herbs 


caudata or 4 campestns caudata) occurs on sand} 
shores and dunes of the eastern and central states, 
especiallv in the upper Mississippi vallev, and pollin- 
ates protuseh in August It is prevalent in and 
around Minneapolis ami St Paul Silver} wormwood 
or sand sagebrush { 1 filifoha) extends from Nebraska 
and \\ } oming to Nevada and Texas, and ma\ cause 
hav fever m the latter portion of the summer Bud- 
brush budsage. or spinv sagebrush ( I spinesccns) is 
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found on arid planes and slojres from Montana and 
Colorado to New Mexico eastern Cal forma eastern 
ld ? ho ™ d from March to June 

(2) Goldenrod (no 102) The much maligned 
gocfcnrod (^nfidi^o) is contrirj to the general la> 
belief not an txtremel) mportanl plant in poll nnsis 
f fu C ° n f ,, S c nhaSar ^ from ,ts flo "«msat the height 

of the fall haj fever sci«on when t ,s so striking ,n 



Tic 101 CovtviON Migwort (/J rtemisia utl^ans) 


appearance in waste places Uthough largelj insect 
pollinated its pollen grains can lie identified on slides 
exposed even in the center of large cities and toward 


(3) Other t mposttae Uthough thev do nit 
produce ,Kisit,ve skin tests is common)) verj much 
he same evaluat on could lie ajipl ed to the following 
flowers of « hick the first f,ur if course arc w Id 
sunflower ( Ileltanlhus annuus) dan lelirn (Tira itum 
JJictnale or 7 taraxacum) dais> (luthjellow Kid 



He 102 Goldenrod ( Sohdago ) 


the end of the season when ragweed pollen becomes 
scarce or in dr) wind} weather m not insignifcant 
numbers "Moreover exposure is rather intimate in 
the case of persons working or pla>ing m or near fields 
covered with this plant Sometimes goldenrod is 
brought indoors for decorative purposes \ large pro 
portion (said to be 30 per cent) of ragweed cases react 
to tests with its pollen It is found throughout the 
United States more commonly in the east than in the 
west 


heckta hirta and oxeye Chrysanthemum laic intheintim) 
Jog fennel (Lupatonum capillifolium ) aster ( 1 sler) 
dahl a ( Dahlia lanabilis ) cosmos (Cmihoj hptnnatns) 
and many other cultivated plants They can be respon 
sible for sporadic cases of pollmosis m amateur and 
profess onal gardeners and in others ] tlier wild or 
in gardens they can he found w all parts of the conn 
try dandelion being particular!) prevalent in j ortions 
of the Pac fic northwest Dande! on anel daisv pol 
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linate during the grass season, the garden flow ers in 
the late summer or fall. Positive dandelion reactions 
are stated to be usual!} associated with positive rag- 
weed reactions Hence, when a ragweed allergic 
experiences symptoms before his usual season, this 
weed should be suspected 



The PigLted Family (.1 maranthaceae) — The mem- 
bers of this familj morphological!} resemble those of 
the goosefoot famil} , v hich w ill be considered next 
Both belong to the order Chenopodiales The pollens 
of both are microscopical!} indistinguishable, all being 
round and multiple-dimpled, like a golf ball. More 
over, interreactions on skin testing are the rule Of 
the twoscore genera of Amarantkaceae that are recog- 
nized, onlv two are relevant to this discussion Some 
species are cultivated as garden flowers, but these need 
not concern us here, «ince the} are not known to cause 
pollinosis. 

(1) Amaranths (FiG 103} The pigweeds or 
amaranths occur throughout the United States, but 
are far more important in the west and particular!} 


the southwest, where the> are more abundant, better 
developed, and more varied as regards the number of 
species found. The most important nationally is the 
common or redroot (beetroot) pigweed (Amaranthus 
retroflexus) — sometimes confusingly called ‘‘careless 
weed” — which is wide!} distributed in all cultivated 
areas of the countr) , especially in neglected gardens 
Spinv amaranth (A sptnostis), also called prickly 
careless weed and soldier weed, likewise is widespread, 
but is duel!} important in the regions southward from 
Kansas and Colorado, and m Florida and neighboring 
states. Palmer’s amaranth (.■! palmeri) is for all 
practical purposes confined to the southwest, from 
Texas to southern California, and is here one of the 
leading offenders In protected areas, it ma> bloom 
perenmallv In this region as well as from Colorado 
to Oregon and Washington, prostrate pigweed (yl 
bhtmdes ) is also found Fmall}, tumbling weed or 
tumbleweed {/I graecizans)* is also widespread, but 
much more common in the Rock} Mountain and 
Pacific coast regions than elsewhere Except as noted 
above, all the amaranths pollinate rather scantl} from 
Jul\ to September 

(2) 1! extern v ater hemp Western water hemp 
( Acmda tamartsewa), a coarse annual, occurs from 
eastern South Dakota to southern Illinois and Indiana, 
and in areas southward to Louisiana and Texas, as 
well as in western Mexico However, it reaches its 
greatest development in Oklahoma and northern 
Texas, where it is one of the principal factors in pol 
linosis from late June to October. The closel} related 
1 cnida tuberculata, found in parts of North Dakota, 
Minnesota, Wisconsin, Michigan, and Iowa, is of less 
importance 

The Goosefoot Famth ( Chenopodiaceae ) — \s al- 
read> mentioned, this famil} is botanical!} allied to 
the pigweeds, and like these, is of far less consequence 
m the east than in the west Four genera (Cheno- 
podium, Sal sola, Kochta, and itnple r) are of major 
rank over large areas, but the lesser ones {Dondia, 
Beta, Enrol la, Sareobalus, and Allenrolfea) merit brief 
consideration 

(1) Cheno pod turn The most widel> distributed 
if wot the most, important representative of the entice 
famd} is lamb’s quarters or goosefoot (C. album) (FiG 
104) The shape of the larger lower leaves accounts 
for both the common and scientific names of the plant 
and its famil} Related species are the nettle leaved 
goosefoot (C m urate), Mexican tea (C ambrosiotdes) 
and its perennial relative, wormseed {C ambrostotdes, 
xar anthelmmlicum), which provides oil of cheno- 
podium All these are pernicious native North Ameri- 
can weeds, occurring throughout the United States and 
Canada, the} are particular!} large and abundant in 
the southwest, where the soil tends to be salty and the 
seasons hot and dr} Their pollination is rather pro- 
longed under such condition®, from June to October, 
although in the east it ceases in Ju!} or August. The 
oak leaf goosefoot (C glaucum), with a pollination 
period in Jul\ and August, is of some significance in 


* It should be pointed out that the name tumbleweed is aLo 
applied to Russian thistle, as « ell as to certain grasses that break 
oft in the winter and are tumbt-d about b/ the wind 
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the vicinities of Salt Lake Cits and Chicago Mans 
other species of C/.enopodnnt enst, especial 1\ m the 
southw est and in California Among them are narrow 
leased goosefoot (C leptoph\llum), Watson’s goosefoot 
(C i.atsoni), meals goosefoot (C tncana). son bane 
(C muralc), and Jerusalem oak (C botr\s), the last 
named flowering from July to September 

(2) Sal so! a Probably the most important has 
fever plant in the entire goosefoot family , Russian 
thistle (S pesttfer or 5 kali) (Fic 105) is also called 
tumbleweed and saltw ort Although occasional speci 
mens occur in the east, it grows largely west of a line 
from western Minnesota to western Texas, particularly 
from South Dakota to Colorado and southward to the 
Texas panhandle It is especially well adapted to the 
semi-arid soil of the northwestern and mountain states 
Its pollen is very abundant m the atr at Denver It 
pollinates from Julv to September, and in the region 
described is a prime offender 

(3) Dondia Closely related to the Rus-ian thistle 
is the sea blite (Dondia, formerly Sitaeda). of which 
several species occur in the west and midwest, and 
particular!) on the Pacific coast Since its appearance 
resembles that of its relative, including its “tumbling” 
propensities, and since it has the same habitat but is 
a much more profuse pollinator, it is possible that 
some of the ha) fever attributed to Russian thistle 
may actuall) be due to Dondia pollen The species 
mo»t often mentioned are the alkali blite (D fruttcosa ), 
sea blite (D calif ormca) and ink bush (D suffntlescens) 

(4) Lochia Burning bush (AT scoparia) al<o know n 

firebuvh, Mexican fireweed, or summer cypress, has 

much the same distribution as Russian thistle, but is 
most plentiful in Iowa, Colorado. Kansas, Nebraska, 
the Dakotas and neighboring states It is sometimes 
planted in the east for its attractive red foliage, 
but is not sufficiently abundant to be troublesome 
Where it has e<caped from cultivation under conditions 
favorable for its growth and propagation, it is one of 
the major offenders It constitutes a pnrae example 
of an ornamental plant becoming a weed Ob^erva 
tion in recent years indicate that it is spreading Its 
pollen has attained significant levels of atmospheric 
pollution as far east as central low a, and is challenging 
both Russian thistle and ragweed in the middle Mis- 
sissippi valley, where ragweed has alwa)S been domi- 
nant Its pollination takes place from the end of Juh 
to mid September The related K am tncana, called 
“red sage.” has spread from central New Mexico 
through desert valleys from California to Colorado 

(5) A triplex. Tyyentv seven species of the genus 
Alripler are mentioned in the literature as causing 
hay fever, and are various!) known as orache, saltbu'h, 
and shad scale. Like the other members of this family , 
the atriplexes are of importance onh m the west. 

Vlthough it has a scattered occurrence in the cast, 
halberd-leaved orache ( 1. patula or 4 kastata), also 
called spear scale, hastate atriplex, and fat hen. has 
little importance there Other species accounting for 
coiaiderable hay fever in the Rocky Mountain states, 
in parts of California, and especial!) in Arizona and 
New Mexico, are “-had scale,” wing scale, or bushv 
atnplex ( !. ranescens), annual saltbush ( 1. trigA/i'i), 
r’d orache or red scale ( I rosea), Australian saltbush 


cr flesbscale (.1 semibaecata), bractscale (.4 bracteosa), 
lenscale (.4. lenhformis), and shadscale or spiny salt 
bush (A conferlifolia), and silver scale or sitver) orache 
( 1 argentea) Cross reactions between the species are 
not the rule, and although alt are potential causes of 
hav fever and some are of local importance, most of 
them are not sufficiently abundant or do not produce 
sufficient pollen to account for ver) man) cases 
Tne various species pollinate at different times in the 
summer and fall, except the hull) scale or desert holly 
(4 h\mencl\tra), which flowers from Februar) to 
April in southern California. 

(6) Beta The common sugar beet {Bela xulgarts) 
is also a chenopod related to the atriplexes Its pollen 
has been shown to tie a cause of hav fever from early 
May to mid-June in thore sections (for example, m 
Texas and Arizona) where it is intensivel) cultivated 
The present increase in acreage devoted to it will 
probably enhance its importance Patients clinically 
sensitive to the pollens of other chenopods are par 
ticularlv likely to acquire sensitivit) to beet pollen, 
but require specific therapy 

(7) Enroha. Sarcobatus, Allenrolfea, and Saltcorma 
Three other species of the west, ranging from western 
Texas and adjacent states to \\ ashington and western 
Canada, belong to this famil) winter fat or sweet sage 
( Enroll a lanata ), greasewood or chico {Sarcobatus 
termiculalus). and burro weed, iodine bush, or pickle- 
weed (Allenrolfea occidentals) Although clinical data 
concerning them are meager, they are thought to be of 
some local importance, in arid districts only The dates 
of their flowering are rather variable In addition, 
the glasswort or samphire (Saltcorma ambtgua) has 
been suspected of causing ha) fever in northwestern 
California 

The Plantain Family ( Planlogtnaceae ) — On!) one 
genus m this family is significant in relation to polhno- 
sis, that which gives the famil) its name 

(1) Plantain English or narrow-leaved plantain 
(Ptanlago lanceolata), also called rib grass and ribwort, 
as well as b) at least sixteen other common names, is 
a familiar weed, widely distributed in layvns and yyaste 
field-,, often in association with dandelions, throughout 
the United States and Canada (Tic 106) It i 5 more 
abundant in the midyyestern and Pacific coast areas, 
and in the states adjacent to the District cf Columbia, 
than el-ew here Some authors group it along with the 
grasses because of its pollination dates and because the 
botanists once 'o classified it Its pollen is anemo- 
philous and quite abundant and buo) ant It is char- 
acterized b) an extraordinard) prolonged pollination, 
running through most of the grass season and well into 
or even through that of the ragw eeda In most parts 
of the countr), this goes on from April or May to 
October, and e\en later in Texas and the southwest. 
Much more of the pollen is shed in the earlier months of 
this period than in the later ones. 

The related common, greater, or broad leaved 
plantain or henbane (P major), is likewise found 
throughout the country , but is less important in 
pollino'is due to its scant) pollination In southern 
Texas, a mixed type has been reported, neither English 
nor broad leayed Several other species, including 
Rugel’s plantain ( P . rugelii), have some local incidence. 
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The Buck it heat T atmly (Polygonactac) —In this 
famil> likewise only one genus requires consideration 
(I) Dock and sorrel The two most important mem 
bers of the genus Rumex are sheep sorrel or sorrel dock 
(R acelosella) (ITo 107) also known as red or field 
sorrel or red dock and curl) jellow sour or narrow 
dock (R cm pus) The broad leaved or litter dock 



hymenosepalus) occurs only in the West in drv sandy 
areas from New Mexico to Cahfom a 

The Hemp Tamtly ( Cannobntaceae ) — Onl\ two 
genera const tute this the smallest plant family per 
tinent to a discussion of pollinos s and each of them 
ncludes a need of minor importance Roth are 
cr nsidered by some authorities as I elong i g to the 



(R obtustfoltus) is closely related to the latter and 
very similar in appearance All are perennal weeds 
sometimes erroneously classed as grasses because they 
pollinate at the same time as the latter They are 
probably in part insect pollinated All are widely 
distributed throughout the United States but are gen 
erally held to cause more cases in the midwest and far 
west They pollinate from May to July later m the 
south and west coast areas — the first named more 
abundantly Eleven other species are mentioned as 
occurring locally in various parts of the country 
The canaigre pie or sour dock or wild rhubarb (R 


mulberry family (Moraceae) or the nettle family 
(U rticaccae) 

(1) Hemp True hemp (Cannabis sain a ) — not to 
be confused with the unrelated western water hemp 
mentioned abo\e — s the source of fiber for rope and 
sacking manufacture and of the outlawed narcotic 
marijuana or hashish It has escaped from cultiva 
ton whch was discontinued in this country by law 
some years ago and has become a troublesome weed 
in the lower Missouri River valley although isolated 
patches are to be found throughout the north central 
and eastern 'tales as far south as Georg a and westward 
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to Kansas and Minnesota In tie vianit> of Omaha, 
where it has its greatest stand, it is said to account for 
15 per cent of the pollen content of the air in the fall 
season, and 20 per cent of the cases of ha> fe\er 
Present plans to re-establish the hemp-growing in- 
dustry in the United States, necessary because of the 
interruption of overseas supplies, ma\ well increase 
problem Hemp pollinates rather abundantly 
from Juh to September 

(2) Hop The hop (Hit ’twins Itipulus) is a twining 
or prostrate vine often of considerable length, the p's 
til late floyvers of yyhich are the familiar hops of com- 
merce, used to flavor malt liquors (beer) Since the 
hop is a dioecious plant there are individuals possessing 
only stammate dowers (the male! and those mth only 
pistillate flowers (the female* Only the former can 
cause polhnosis It grows m thtckets and on mer 
banks in scattered parts ot the country east of the Rocky 
Mountain-- Pollination dates vary from place to place 
but occur chiefly in July and August The Japanese 
hop ( n japmuiu) has escaped from cultivation and 
appears through the east being reported from as far 
west as Chicago 

2. Plants and Plant Prodccts 

We shall consider here the most important 
plants and parts of plants known to be cap- 
able of acting as inhalant allergens — with the 
exception, of course, of the pollens andodors 
of plants, since these are discussed in separate 
sections. 

Cottonseed can cause allergic nasal and 
bronchial manifestations in individuals han- 
dling raw cotton. But the asthma of the 
cotton worker, which has been known for over 
a century-, particularly in England, can be 
attributed to cottonseed only if skin or bron- 
chial tests are posttiye. Not infrequently the 
true cause of the condition may be the molds 
that Tfiu\tip\y rapidly in damp cotton. More- 
over, P. A. Neal of the National Institute of 
Health has isolated from low-grade, dusty, 
stained cotton a “cotton bacterium” which he 
believes is responsible for numerous outbreaks 
of acute illness in rural mattress makers, 
resembling the mill feyer, Monday fever, or 
gin feyer common in cotton mill workers. 

Another agent of exposure to cottonseed are 
cotton linters, the short fibers that cling to the 
cottonseed after the long fibers haye been re- 
moved, inasmuch as they invariably contain 
particles of seed. Linters are widely used in 
padding, wadding, and batting, to make pads, 
cushions, comforts, and some mattresses and 
upholstery. Linters are also used for the 


manufacture of certain varnishes, particularly- 
those for coating metals, artificial leathers, and 
waterproofing. Cottonseed cake and meal are 
included in fertilizers and feed for stock, so 
that patients should avoid recently fertilized 
fields, bams, and feed supply stores Cotton- 
seed flour is sometimes used for human food, 
such as cereals, and in the manufacture of 
some gins. Although concurrent sensitivity 
is not invariable, most cottonseed-sensitiye 
patients would do well to a\oid foods pre- 
pared with cottonseed oil (see p 313), 

It must also be mentioned here that tests 
with cottonseed often elicit unusually strong 
local responses, occasionally- accompanied by 
sey ere constitutional reactions It isadvisable, 
therefore, to begin with a scratch test, if this 
is negathe, intracutaneous testing (with a 
1:1,000,000 dilution initially-) maybe done. 
Clements 969 has described an oral hyposensi- 
tization for cottonseed allergy-. A cupful of 
cotton from the patient’s mattress is extracted 
with glvcero-saline solution, and if a positive 
skin test is obtamed after ultrafiltration, a drop 
of extract is taken in an ounce of water. If no 
untoward reaction occurs, the daily dose is 
gradually increased for about 24 weeks, and 
then a maintenance dose daily for one or two 
years Iodides and dilute hydrochloric acid 
may be giv en at the same time. 

Patients allergic to the protein of cotton- 
seed on cutaneous tests will not be affected 
by the processed cotton in clothing, bed sheets, 
and pillowcases. In cases that show hyper- 
sensitiveness to such manufactured products, 
it is probably attributable not to the cotton 
itself but rather to dyes and other finishing 
substances. Cohen and his associates 975 have 
made the interesting observation that when 
raw cotton ages, the dust thus gradually formed 
contains a new allergen — probably identical 
with the “house dust allergen” — that is anti- 
genicallv unrelated to cottonseed. 

Kapok, derived from the seed hairs of cer- 
tain tropical trees and widely used for st uffin g 
pillows, mattresses, and upholstered furniture, 
not infrequently acts allergenically, especially 
in individuals who are hypersensitive to 
cottonseed. This is not difficult to under- 
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stand, since there is a botanic relationship 
between the cotton plant and the kapok tree 
According to Coca and Grove, some of the 
excitants of cottonseed and kapok seed are 
identical Coulson Spies, and Stevens 970 con 
firmed this by demonstrating three antigens 
common to cottonseed and kapok seed by 
immunologic (Schultz Dale and precipitin) 
methods, and concluded that hypersensitive 
ness to kapok seed is probably induced by 
cottonseed contact This does not mean that 
all individuals who are allergic to cottonseed 
necessarily react to kapok, and vice versa 
However, since patients sensitive to cotton 
seed will often develop an allergy to kapok on 
prolonged contact with the latter, it should not 
be used as a substitute for cotton Exposure 
to pure kapok fibers probably does not induce 
sensitivity to the seed 
Another seed that not infrequently shows a 
tendency to cross reactivit> with cottonseed 
and kapok seed is flaxseed ( linseed) Inhal 

ant allergy, particularly asthma, that is due 
to flaxseed is usually evoked by fresh paints 
varnishes, polishes, linoleum, oilcloth, lmita 
tion leathers, and printing and lithographing 
inks — all of which contain linseed oil The 
condition may also be evoked by ground flax 
seed (for poultices or poultry feeds), as well as 
by flax straw used for rugs, mats and stuffing 
material And Grant has demonstrated that 
flaxseed used in wave setting preparations 
can be the cause of asthma m the patron or 
in the hairdresser Linen fabrics are prob 
ably not responsible for allergic symptoms 
Powdered orris root is a very common 
inhalant allergen Because of its agreeable 
violet odor and its flesh color, it is widely 
employed in the manufacture of cosmetic and 
toilet articles, such as face, body, and tooth 
powders, rouge, cleansing creams, bath salts 
scented soaps, mouth washes, sachets, dry 
shampoos lotions, smelling salts toilet waters, 
Eau de Cologne, and perfumes Extracts 
are also employed in fumigating materials, 
adhesive plaster, candies pastries, and soft 
drink syrups Now that it has become more 
or less generally recognized that orris root and 
its oil not uncommonly act as allergens — es 
pecially in women — many manufacturers 

* • Cooisotf E J Spies J R and Stevevs H J Immunol 
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have abandoned the use of it and indicate this 
on their labels But the degree of the patient s 
hvpersensitiveness is sometimes so extreme 
that an attack (nasal or bronchial) is brought 
on for example merely by presence in the same 
room with a person using a cosmetic containing 
orris root In these cases hyposensitization 
is indicated using the same methods as in 
treatment of polhnosis 

Patients sensitiv e to orris root (or perfumes 
— the two being frequently associated) are 
given the following instructions (Efron 971 ) 

(1) Use onlj the recommended unscented hypo 
allergen c cosmetics and to let preparations and un 
scented soap and talcs Lnscented sodium perborate 
may 1 e utilized as tooth powder (2) Other members 
of your household should also employ these prepara 
tions (3) Remove all scented cosmet cs and toilet 
preparations from the house (4) Do not take dry 
shampoos (5) Avoid contact with perfumes (6) 
Spend as little time as poss ble in beauty parlors and 
at cosmetic counters (7) Do not use prepared mouth 
washes Salt water may be substituted (8) Do not 
permit flowers which have scents in the house Do not 
wear or smell such flowers and avo d the odors of the 
flowers of 1 gustrum jasmine honey «uckle etc If 
these plants grow around your house either clip the 
buds before they bloom or remove the plants entirely 

Pyrethrum is the dried powdered flower of 
the pyrethrum plant, a member of the chrys 
anthemum family It is w idely employed in 
the preparation of insect powders and sprays 
and is thus extensively used not only in the 
home for combating moths and other insects 
but especially m theaters motion picture 
houses, shops and warehouses Since msec 
ticidal preparations are used primarily in the 
summer pyrethrum allergy is usually seasonal 
although nonseasonal symptoms may occur 
Ragweed sensitive patients frequently react 
to pyrethrum The pyrethrins derived from 
pyrethrum, are even more potent as an msec 
ticide, their allergenic properties have not yet 
been investigated Commercial pyrethrum 
contains three toxic principles an ester with 
insecticidal properties which may cause poi 
sonmg, a lipoid or oleoresin, which may cause 
dermatitis and an allergen related to ragweed 
pollen, which is responsible for the respiratory 
allergic manifestations (Feinberg 334 ) 

Derns root, the root of a tropical shrub, is 
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used in flea powders, and was the cause of 
asthma in 2 cases reported by Weston. Oli- 
veira. Lima 97 ® observed asthma and nasal 
symptoms from an insect spray made from the 
Lottchocar pus or timbo, a closely related plant 
of the Leguminosae family which gi\es rise to 
cross reactions with derris. 

Jute, a fiber obtained from Corc/iorus, grown 
in India, can become an allergen for persons 
oocnpatfonaUy exposed to its dust ( Stexens 
and Jordani 971 ). One of us found burlap, 
a material made from jute, to be the cause of 
a long-continued asthma m a truck dmer, and 
it was possible to control the condition by 
injections of an extract of burlap. Jute is 
also found in inexpensive upholstered furniture, 
domestic rugs, and carpet padding 

Lycopodium, the spores of the moss Lyco- 
podium clavatum, is a fine white powder, mainly 
used by druggists to prevent pills from con- 
glomerating, and also employed to powder the 
walls of forms in metal castings. It is some- 
times used as a dry shampoo Asthmatic 
attacks attributable to this powder have been 
reported by Peshkin, Sticker, and Hanhart. 

The powdered roots of ipecacuanha, rhu- 
barb, and poke are occasionally causes of 
asthma or rhinopathy in druggists The 
senior author observed asthma in a pharmacist 
caused by inhalation of powdered digitalis 

Papain (caroid) is a potent antigen, acting 
chiefly m pharmacists by inhalation (Osgood 974 ). 
However, as in 1 case reported, sensitization 
can also occur from local application to granu- 
lation tissue. In allergized individuals, re- 
actions can also be elicited by ingestion. 
Papain has several uses medicinally, indus- 
trially (especially in brewing and tanning), 
in dentifrices, chewing gum, and in food 
preparations. 

The dust of castor beans may become an 
allergen to individuals living in the neighbor- 
hood of a castor oil mill (Figley and Elrod 4 ®) 
or working in fertilizer factories (Zerbst 9Ti ) or 
laboratories in which these beans are exten- 
sively handled. Skin testing w ith this allergen 
is to be carried out very cautiously, beginning 
with the scratch method In addition to the 
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medicinal and multitudinous industrial uses 
of castor oil, castor bean meal is in demand as a 
fertilizer and farm workers in contact with it 
have been sensitized. Ratner 976 succeeded 
in allergizing guinea pigs by inhalation of dry 
castor bean dust. 

Hypersensitiveness— expressed by asthma 
and rhmopathv — to coffee beans has occasion- 
ally been observed in workers in coffee fac- 
tories, m persons who handle sacks of coffee, 
and in grocers. This hypersensitiveness is 
mediated sometimes by the protein of the coffee 
beans and sometimes by the aromatic volatile 
oils (p. 511). Sensitivity to the dust of 
chicory, hops, and other beverage ingredients 
has been described Hypersensitiveness to 
the dust of tea has been observed by Sticker 
and by Klewitz in individuals who were oc- 
cupationally exposed to massive contact with 
tea 

Tobacco , m view of the millions of smokers, 
must be said to act as an inhalant allergen 
only rarely. However, it plays a relatively 
far more important r&Ie among individuals 
who work with tobacco. Furthermore, there 
have been many reports of so-called hvper- 
sensitiveness to the nonspecifically irritating 
or toxic factors contained in tobacco smoke or 
in the combustion bj -products of the paper. 
Positive skin tests with tobacco need not nec- 
essarily be specific (see p. 832). In addition, 
as Vaughan® 1 has pointed out, the w rappers of 
cheap cigars are usually stuck together with 
a gum tragacanth or com syrup paste, hyper- 
sensitiveness to these is occasionally observed. 
However, allergy to tobacco itself can unques- 
tionably be a cause of asthma. Thus, the 
senior author has observed the case of a Turk- 
ish woman whose asthma appeared only- when 
she was on her estate, which was adjacent to 
a large tobacco plantation. Asthma due to 
tobacco smoke or to w ork in tobacco factories 
has been described by Walker, Feinberg, 
Jimenez-Diaz, and Rich. The relationship 
of tobacco sensitivity to various peripheral 
vascular diseases is as yet unsettled. 

Occasional patients, as Vaughan® 1 demon- 
strated, are hypersensitive not to tobacco 
itself, but only to tobacco smoke. This was 
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confirmed by evhaustion tests by Pipes 9 
It is recommended therefore that m cases in 
which tobacco is suspected tests be made not 
onl> with tobacco antigen but also with an 
extract of tobacco smoke The s mplest 
method of preparing tobacco smoke extract 
consists according to Vaughan in hav ing the 
exhaled smoke bubbled through Coca s fluid 
which is then sterilized by filtration In 
Pipes 977 senes of allergic patients about 9 
per cent ga\ e definite histones of their respira 
torj symptoms being precipitated or aggra 
\ated b> exposure to tobacco smoke and ap 
proximately 13 per cent gave positive ender 
mal tests to tobacco smoke extracts 



R\f Flock 

Cereal flours such as rye it heal oat corn 
barley and buckaheat flour are frequently the 
cause of severe rhinopathy and asthma in 
millers bakers confectioners threshers gro 
cers and less often in housewives \\ e have 
also observed a severe neurodermatitis (Fig 
108) of many years duration that was proved 
to be due to inhalation of rye flour The 
patient was a bakers daughter whose bed 
room was adjacent to the bakery The diag 
nosis was based on the fact that the girl be 
came free of symptoms on remaining away from 
home and that nasal insufflation of a small 
quantity of rye flour produced severe itching 
and constitutional symptoms requiring epi 
nephrine injections 


Ho\ ever the possbihty of a physical 
hypersensitiveness to the silicated particles 
of the hull of the grain must also be borne in 
mind in cases of asthma in which the attacks 
appear while the grain is being thrashed 
loaded cleaned or otherwise handled (see 
p 433) In order to determine whether or 
not the case is one of hvpersensitiveness to the 
flour itself the patient may sniff in a small 
quantity of the suspected flour 
Grain mill dust according to Vittich 9 
contains in addition to plant particles also 
smuts rusts common air molds pollens of 
various kinds bacteria and insect fragments 
Mention must also be made of the sawdust 
of numerous * toods such as cedar pine fir 
box mahogany and birch In all these cases 
appropriate tests must be made in order to 
determine whether the hypersensitiv eness is 
in relation to the w ood itself or to some con 
taminant such as molds and mites often found 
in the bark or to the volatile oils or the 
respective oleoresuis The exact identifica 
tion of the causal factor is obviously of prime 
importance for treatment 
Strait hypersensitiv eness is not exceedingly 
rare in agricultural sections and produces 
chiefly asthma and rhinopathy In such cases 
it will be necessary to determine whether the 
allergy is in relation to the straw protein itself 
or to remaining pollens or to smuts rusts 
and molds 

Dean 975 reported a case of severe perennial 
rhmopath } due to Spanish moss ( Tillandsia 
usneoides) a plant native to the southern 
states the fiber of w hich is used m upholstery 
stuffing and in packing fruit for shipment 
Bagasse the broken stalks of sugar cane 
after the sugar has been extracted is employed 
in the manufacture of a durable insulating 
board Sensitization to the protein antigen 
contained m its dust gives rise to an acute 
afebrile inflammatory lung disease of van 
able duration unrelated to silicosis and called 
bagassosis (Castleden and Hamilton Pat 
erson’ 79 ) 

1 egetable gums mav act as allergens by 
inhalation ingestion injection or contact 
but the first is the most common route and 
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respirator}’ sjinptoms predominate. Gel- 
fand 9 *® has renewed the literature on this 
subject, and has gathered a valuable list of 
the known sources of possible contact with 
allergenic gums. Exposure is usually occupa- 
tional, in the industries mentioned below. 
Bohner and his associates’* 1 reported 10 cases 
of asthma due to acacia (gum a rabid. These 
patients were all printers who were exposed to 
the acacia offset sprays used in the industry. 
Asthma in a candy maker exposed to dust con- 
sisting largely of acacia was described by 
Spielman and Baldwin 992 Bullen, 993 Fein 
berg, 954 and Figley 9 ' 1 called attention to 
karaya or Indian gum, which is used as the 
base of wave-setting preparations. It is in- 
haled from the flaking of the dned material 
when the hair is combed. Gelfand 9W re- 
ported a case of tragacanlh sensitivity in a 
worker in a gum factory and showed that in 
addition to the botanic relationship there is 
an antigenic one between it and acacia. 

3. Scents of Plant Origin 
Clinical and experimental evidence proves 
that odors can act as inhalant allergens in 
certain cases Among these are the scents of 
flowers, fruits, and resins, and the odors of food 
of plant origin. Odors of foods of animal 
ongin and chemical odors are considered in 
other sections of this chapter 
Aromatic substances are characterized by 
their volatility and strong odor, and belong 
to the group of ethereal oils. The tech- 
nologist defines ethereal oils as products ex- 
tracted from plants by a common method, such 
as steam distillation; these oils are distin- 
guished by their characteristic odors. The 
ethereal oil is usually composed of a variety of 
compounds, many of which are still uniden- 
tified. Most of them are derivatixes of 
terpene (CmHm), but nitrogenous substances 
such as anthralin acid esters, indole, skatole, 
and mustard oils are also frequently found. It 
has been assumed that the latter group may 
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be especially significant in cases of hyper- 
sensitiveness. 

The French scientist H. Devaux devised 
a photographic method to demonstrate that 
odoriferous substances give off minute material 
particles (Fig. 109), which he called osmvls 
From these experiments he concluded that we 
smell a flower, for instance, because minute 
particles originating from the petals strike 
the sensitive membranes of the nose Part of 
the evidence for the conclusion that the odors 
of the blossoms of various trees, shrubs, and 
flowers may act as allergens depends on the 
demonstrated fact that they can elicit typical 
hay fever and asthma symptoms This will 
be found discussed in detail in the section on 
the etiology of hay fexer (p 511). 

The writers observed quite a few cases that 
were proved to be due to \ olatile oils How - 
exer, it has not been possible to determine 
which ingredients of the ethereal oils of the 
blossoms cause hay fexer, since chemists are 
not yet able to fractionate the ethereal oils of 
roses, lilac, jasmine, etc , into stable con- 
stituents.* How exer, one might speculate 
that the unstable proteins present in the 
ethereal oils may be responsible for the aller- 
genic effect. 

The senior author 996 therefore studied the 
problem in cases in which the patients were 
sensitix-e to other ethereal oils, such as sage 
(Salna tifiiaualis), that are capable of chemi- 
cal fractionation It was found that the 
allergenic principle was not any of the known 
constituents of sage, including sage oil, but a 
substance soluble ui petroleum ether and tac- 
tile on steam distillation. This component, 
the chemical nature of w hich is as yet unknown, 
mediates the odor and in all probability con- 
stitutes the allergen in question. 

It should be stated here that patients who 
are hypersensitixe to the smell of roses, for 
example, but not to the pollen, frequently 
show hypesensi t i ven ess to other pollens, for 
instance those of grasses 

As an unusual case of sensitivity to odor 
may be mentioned Zakon and Kahn's 9 * 7 
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patient who had chronic urticaria of six years’ 
duration due to the use of perfumes 
Besides hj persensitiveness to odoriferous 
buds and flowers bushes and trees there 
seems to be also a hypersensitiveness to the 
essential oils of conifers as well as to the resins 
of other trees Thus rhinopathies and asthmas 
may be caused in carpenters and wood 
workers by coniferous trees and in house 
painters and others by turpentine Derbes 


strongly odoriferous orris root oil (m scented 
soaps toilet water smelling salts hair tonic) 
to essential oils of eucalyptus and camomile 
both of which are used for inhalation to aloes 
valerian parsley hop and dill as well as to 
camphor peppermint and incense The in 
structions to the patient for the avoidance of 
orris root and common scents are given above 
Allergy to linseed o 1 as described by Sticker 
is less frequent he reported that a colleague of 



Fic 109 Photograph of Effect Produced by Odor of Rose Petal (Devaix Tech vie) 

Central outl ne represents pos tion of rose petal suspended over mercury dusted with talc (European Pic 
ture Serv ce) 


and Engelhardt 988 reported the inv ariable pro 
duction of an attack of asthma associated 
with urticaria in an 11 year old boy within 
15 to 30 minutes after exposure to the fumes of 
fresh paint While the asthma subsided 
within 24 hours the urticaria persisted 3 or 4 
days In a series of cases of allergic uropathy 
Thomas and \\ lcksten* 8 ’ include one of fre 
quency and painful urination and another of 
dysuna and cystitis due to paint fumes We 
must also mention hypersensitiveness to the 
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his suffered from a severe rhinopharyngitis 
upon entering places that were fresly painted 
with linseed oil Smelling linseed oil for a 
few seconds caused quick blanching of the 
nasal mucosa smelling for a few minutes 
caused inflammation lasting for twenty four 
hours 

Finally allergy to the smell of vegetable 
foods has to be kept in mind The hyper 
sensitiveness may be elicited by the odor of the 
raw foodstuffs such as garlic and onion as 
observed by the senior author Henson** 0 
described garlic inhalation as the cause of 
*» Henson G E J Flo da M A 27 86 1910 
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asthma in a patient who worked in a sausage 
factory where powdered garhc was used. 
Zohn 991 reported sensitivity to spinach by 
inhalation, and Horesh 992 asthma in a 2-year- 
old boy due to the presence in the same room 
of white potatoes, fresh or canned, and es- 
pecially while cooking. The latter 893 also 
observed a case of infantile dermatitis due to 
cabbage that could be exacerbated by the odor 
of cooking cabbage, as well as 8 other similar 
cases due to animal foods. He points out that 
recurrences despite strict elimination diet may 
readily be due to such unrecognized inhalant 
exposure. 

The senior author also treated a woman who 
developed severe rhinopathy and asthma a 
few weeks after accepting a position in a coffee 
store. Twenty-four hours after hospitaliza- 
tion her attacks disappeared, though no 
treatment had been instituted. Smelling of 
a small bag of coffee for only three minutes 
caused several nasal and bronchial attacks 
after a very short time. Sternberg and 
Sorrell 993 observed rhinopathy in a restaurant 
employe from the fumes of coffee. Sticker 1961 
reported the case of the Polish king Jagello, 
in whom the smell of apples produced attacks 
of asthma. In other patients the odor of food 
only during the process of cooking is operative. 
Thus, Feinberg and Aries 994 described instances 
of asthma due to volatile substances given off 
in the cooking of peas, beans, and lentils. To 
demonstrate the volatile nature of the reacting 
substance, Feinberg exposed shallow dishes of 
Coca’s solution at distances of 30 inches and 
5 feet, respectively, from a pot in which cl net? 
peas were being cooked Skin testing with the 
first solution gave a definite reaction of the 
same strength as that induced by an extract 
of a pea in a dilution of 1:10,000,000, while 
the second elicited only a faint reaction. 

D. FUNGI 

There is an increasing realization of the 
importance of fungi, particularly the spores 
of the common air molds, smuts, and rusts, 
as inhalant allergens. These molds occur in 
the air and on grass and trees, as well as in 
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dust Widespread as they are, they seem to 
cause allergization only when the exposure to 
them is rather intense, such as musty cellars 
or damp houses, or when the atmospheric 
pollution with mold spores is at its height. 

The follow mg conditions must be fulfilled 
before a case can be definitely diagnosed as 
one of hvpersensith eness to mold: (1) proof 
of the presence of the mold in the immediate 
environment (home, place of work), (2) free- 
dom from sj-mptoms when away from this 
environment or when the atmospheric con- 
centration of mold spores falls; (3) onset of 
an attack following exposure (nasal or bron- 
chial test) or injection, (4) definitely positive 
cutaneous reaction to an extract made of 
spores, (5) passive transfer of the cutaneous 
hypersensitiveness by the Prausnitz-Kuestner 
method 

For specific diagnosis major dependence 
should be placed on the scratch test, employing 
either the dry, killed, and powdered mold, 
preferably harvested when it is sporulating 
strongly, or a concentrated (1:20 or 1:50) 
liquid extract. A positive reaction is of the 
immediate w heal type, such as is obtained w ith 
pollens or epidermals Only if the scratch 
test is indecisive or negative should an intra- 
cutaneous test be performed, usually with a 
1:1000 extract A positive scratch test re- 
action to fungi almost always signifies clinical 
sensitivity, while a positive intracutaneous 
test is less conclusive. In an occsional 
instance, a delayed reaction is the only evi- 
dence of sensitivity, although in some cases 
both immediate and delayed responses are 
observed Failure to obtain skin reactions 
is, m itself, an inadequate criterion for ruling 
out fungous sensitivity. 

The difficulties of preparing suitable ex- 
tracts of molds for intracutaneous testing are 
illustrated by the experiments of Prince and 
Morrow ." 5 There is evidence that a consider- 
able portion of the antigenicity is lost in the 
process Browning 996 found that positive skin 
tests to mold extracts are significant only after 
the irritating qualities and the diagnostic 
efficiency of the extracts ha\e been deter- 
mined. The diagnostic reliability of ev en the 
nonirritant extracts ranged only from 60 to 


»*F*r.C£. H E , and Motto* , M B Ann Allergy 1: 4«3, t»44 
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70 per cent A group of m\ estigators 937 
using specially prepared extracts obtained 
less than 3 per cent positive scratch test reac 
tions in patients whose symptoms could be 
attributed to fungi 

When the skm tests are questionable or 
negative, and the clinical history nevertheless 
suggests fungous allergy, mucous membrane 
tests (conjunctival nasal or bronchial) should 
be tried Conjunctival tests are performed 
bj placing a drop of the concentrated extract 
or a speck, of the fine powdered pellicle into 
the conjunctival sac The typical vascular 
response, the edema of the conjunctiva, and 
the itching combine to produce a positive 
reaction Chobot and his associates 730 prefer 
the ophthalmic test as a means of checking 
the clinical significance of a positive skin test 
The nasal test is carried out by direct applica 
tion of a solution of the dry powder into the 
nose or bj insufflating the material from a 
cotton applicator, platinum loop, or tooth 
pick Bronchial testing (see p 18o) is done 
bj atomizing a solution or the fine powder into 
the trachea A variation of the last method 
is to place the patient in a closed room where 
fungous spores are disseminated by an electric 
fan At present, all suspected fungi should be 
used for testing, since no common antigen has 
as yet been found although certain group re 
lationships have been recognized 

Any remaining skepticism concerning the 
allergenic importance of the molds has long 
since been dissipated by the observations of 
a number of competent observers conforming 
to the criteria given above Thus Dutton 098 
reported asthma occurring in a woman while 
picking beans which were demonstrably para 
sitized by AUernarta, symptoms were con 
trolled by absence from the bean patch, and 
skin and passive transfer tests with this mold 
were strongly positive Moreover, Blumstein 099 
was able by provocative tests by means of 
nasal insufflation of powdered mold extract to 
reproduce in 9 cases hay fever or asthma like 
symptoms similar to those complained of b> 
the patients 

*» Comm ttee ol Allerg sts lor the Study of Unknown Causes of 

Hay Fever and Asthma Ann Allergy 1 54 1915 
•si Dltton L O Letters Internet Corr Club of Allergy Seres 
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1 Common Air Molds 

Air borne mold spores must take their place 
along with pollen and dust as an important 
Cause of inhalant allergies Feinberg 1000 is 
of the opinion that molds rank second to pollen 
as the cause of nasal allerg} in Chicago and 
its vicinit} 

Molds are a subdivision of fungi and are 
known as Thallophytes in the plant kingdom 
The thallophytes are characterized by their 
growth in irregular plant masses not differ 
entiated nto roots stems, and leaves like 
higher plants Such a mass of plant tissue is 
called a thallus Fungi are devoid of chloro 
ph> 11 and depend for food on organic matter 
synthesized by other organisms 
r ungi are subdivided into four mam groups 
or classes according to whether the vegetative 
part or mycelium is septate or whether the 
reproductive part (the spores) is sexual or 
asexual 

(1) The Phycomycetes characterized by 
nonseptate mycelium and asexual spores m a 
sporangium and sexual spores called zygospores 

(2) The Basidtomyceles characterized by a 
septate mycelium and sexual spores basidio 
spores borne externally on the mother cell or 
basidium and attached by a stigma 

(3) The 1 scomyceles characterized by a 
septate mycelium The comdia or asexual 
spores are free on fruiting structures or de 
v elop directl) from the mycelium The se\ ual 
spores are borne within the mother cell or 
ascus 

(4) Fungi tmperfecti, characterized by a 
septate mycelium The asexual spores are 
located on various types of conidiophores 
A r o sexual spores have been discoi ered, there 
fore the life history is incomplete Most 
human pathogens fall in this group 

A clear distinction should be made between 
molds acting as infecting agents and those 
acting as allergens Pratt 1001 presented the 
problem in the following manner In the 
first instance the molds behave like bacteria 
of low virulence and produce infections of the 
lungs, body cavities or skm In the second 
instance, the molds are entirely nonpathogenic 
and act not as infectiousagents but as antigens, 

mm FejvbESC S M Journal Lancet 57 87 1937 
MO hmHN lsew England J Med 219 782 1938 



after the manner of pollen and other air-bome 
allergens. When a mold acts as an infecting 
agent, an intracutaneous test made with its 
extract will produce a delayed tuberculin 
type of reaction. When the mold acts as an 
allergen, mold extract will produce an im- 
mediate wheal reaction. While Pratt's con- 
cept is attractive, it requires experimental 
and clinical corroboration, since it does not 
correspond with the known facts of bacterial 
allergy It must be stated, howexer, that 
most of the allergenic molds are nonpathogemc 
for man, in the sense of producing actual in- 
fection, and even for plants. 

The following fungi were found by reliable 
authors to act as allergens m certain cases: 


tomium and PeniciUutm which resulted m such 
severe symptoms that he abandoned this line 
of investigation. In Holland, where it is 
especially damp, van Leeuwen found that 50 
per cent of his asthma patients gaxe positixe 
reactions to skin tests with Aspergillus, Mucor, 





HG 111 Aspergillis (X 250) 

(Courier Dr V Schaffer 
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with Ulernana extract Hansen 1001 produced 
asthmatic symptoms b> ha\mg patients in 
hale spores of the molds to which thej had 
reacted on shin testing He also showed that 
patients frequenth react onlv to the par 
ticular fungus growing in their own environ 



Fio 113 Fusarium 

(Courtes> Dr N Schaffer) 



Fig 114 HEunNTTiOSPORiuM 

(Courtes> Dr N Schaffer) 


ment and not to spores obtained from other 
cultures Numerous reports ha\e since ap 
peared— notably those by Durham ,0to Fein 
berg and Little 1000 G T Brow n 1007 \\ aldbott 

»« m Hussen K Verhandl d deutsch Gesel f an Wed 40 


et al 10 and Tratt 0 9 — in which the 1m 
portance of molds m rhmopathv and asthma 
is stressed The term sporosis was sug 
gested to ser\e as the general designation of 
inhalant allerg\ caused b\ fungous spores 



Tig 11 Horuodevdron 

(Courtesj Dr \ Schaffer) 



Fig 116 Ml cor Spores in Spokwciw (X aaO) 
(Courtes\ Dr \ Schaffer 


For a better understanding of the problem 
and for adequate management of his patients 
it is important that the ph> sician be cognizant 
of the sources of the air borne mold spores 
Prince 1010 has prepared the following list 
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Soil is the most universal habitat for molds Soil 
fungi pla> a predominant part in the decomposition of 
proteins and other organic matter returned to the soil 
in plant residues Most of the common forms such as 
Penicith urn, Aspergillus, rusartum llternana Btl 
minthosponum, Uormodendrum. and the V ucorales 
are thus widelv distributed 



Frc 117 Pesiciluiic i X 550) 

(Courte«\ Dr \ Schaffer i 



Fig. 118 Rruzopvs Sporangia (X 100) 

(Courts Dr X Schaffer) 

Phnls may be infected w ith parasitic fungi Fein- 
berg" 4 holds that most of the allergenic fungi are plant 
saprophytes, living mainly on dead or injured plants, 
hence, these are important in agricultural areas, 
especially m the major gram belts, as well as in certain 
urban distr.cts where much gram is hand’ed, as in 
gram elevators, flour and feed mills, etc 

Ctlrus fruits, cured hams, and other foods may be- 
come hea\ lly molded and produce great numbers of 
spores Pemcilhum italicum. P digitatum, P expansum 
and P hot alum are commonly encountered 


\ftldcu. of textiles is generally due to various species 
of Aspergillus or Penictllmm introduced in raw ma 
terial during manufacture or acquired in exposure to 
air in damp environments awnings, tents, draperies, 
window shades, wallpaper and the canvas beneath it, 
etc , mav furnish much mold growth in damp districts 
l pholstered furniture, espeeiallv that containing 
kapok and mattresses which contain raw cotton, furnish 
excellent substrata for mold growth Colored stains 
in raw cotton mav be due to Fusartum, Clad os port urn, 
or Ispcrgillus, tethering or loss of strength to Asper- 
gillus fumigat.is Cladosporium herbarium Stemphyhum, 
Chart out tit m and Pemcilhum Since cither of these 
phenomena lowers the quality of the cotton it follows 
that the cheaper grades genera ffv u 5 ed m bedding or 
uphoUterv mav contain much infested material from 
the raw product 



Fic 119 Rrizojd Rsizopcs IX 100) 

(Courtesv Dr X Schaffer) 

II ool mav be a source of Pemcilhum and Aspergillus 
Manila hemp mav deteriorate from Aspergillus fitmi- 
gm'.K I jUkuv j.vc? i re/ge. *" 

Leather articles such as shoes and gloves, frequently 
become molded in damp climates 

Common bread mold Manilla sitophtla occurs in 
bakeries and in many homes, it produces very fine 
spores in abundance and mav be a potent allergen. 

The quantity and species of molds present in 
a given environment are largely determined by 
geographic, climatic, and atmospheric con- 
ditions. Thus, Fraenkel 1011 showed that in 
Germany 16per cent of all asthmatic individuals 
ga\ e positive skin reactions to a mixed fungous 
extract, as compared with 53 per cent in Eng- 
land This is readily understood in view of 
the rather dry climate of central Europe, as 
contrasted with the often rainy and damp 
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weather prevailing in the British Isles In 
America, the greatest variety of conditions is 
encountered Tor example, in Seattle, ac 
cording to Schonwald’s 1012 investigations, there 
is an average humidity of 85 per cent in the 
morning and 51 per cent m the evening while 
the corresponding figures about 400 miles in 
land are 42 and 27 per cent To mention 
only a few significant findings, Schonwald 
reported that 77 per cent of asthmatic patients 
in Seattle gave positive skin reactions, while 
Iemberg 100 * stated that m Chicago onlv 28 
per cent of such individuals reacted, although 
more recently he* 54 gave the figure 40 9 per cent, 
but in an admittedly selected group of cases 
Of 406 patients tested by Blumstem 999 in 
Philadelphia, 169 gave positive skin reactions 
to one or more of 13 mold extracts, and 12 
displayed clinical sensitivity to a nasal pro 
vocative test However, all of the latter had 
seasonal symptoms, and constituted 9 per cent 
of the seasonal group tested The offending 
molds, in the order of their importance, were 
AUernarta, Ilormodendrtitn, ilontha, Helminth 
osporum, Cephalosporutm, and Mttcor In 
San Antonio, Texas, Hampton and Lowe 10 * 
found 57 mold reactors in a group of 358 cases 
of allerg), 54 of them with respiratoiy symp 
toms AUernana was the chief offender, 
followed in order by Spondylocladium, lid 
mmthosponum, and lastly Ilortnodendrum, al 
though the last was the most commonly en 
countered air borne spore in that vicinity 
Lamson and Rogers gave the figure 12 per 
cent for Los Angeles and Balyeat’s average 
for Oklahoma was a little over 1 per cent 
In England, according to Fraenkel, 1014 66 per 
cent of a group of asthmatic patients reacted 
to scratch tests with one or more mold ex 
tracts, the majority to Sporolnchon types and 
Cladosporium and with decreasing frequency 
to Pemcilhum, A spergiUus, M ucor, and M omha 
Prince and Morrow 1015 demonstrated that 
individuals hypersensitiv e to molds have an 
exacerbation of symptoms when the wind 
comes from the direction of neighboring 
swamps Simon 10 * reported a case of con 

wi Schonwald P J Allergy 9 17S 1938 

•«> Hampton S F and Lowe E P bd 16 101 IMS 

in * Fbaenkel EM Br t M J 2 14 IMS 
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junctivitis due to an allergic reactivity to the 
spores of air borne fungi 

Moreover, mold allergy is occasionally an 
occupational hazard Thus Cobe 19 7 and 
Bernton and Thom 1018 report that asthma in 
certain tomato growers was found to be due 
to Cladosporium, a fungus found on the 
leaves of the tomato plant 

Finally, the allergen may be the product of 
the action of molds on another substance 
Wagner and Rackemann 1019 demonstrated 
that the active allergic principle in old kapok 
depends on the interaction of the kapok and 
the molds growing in it, kapok and mold ex 
tracts, separately, did not provoke allergic 
reaction The writers have observed a far 
higher incidence of allergy to molds in the 
Mam Line districts in the vicinity of Phila 
delphia than in the suburbs situated to the 
north on higher ground Furthermore, the 
incidence is relatively higher in old homes with 
damp cellars, and in houses along rivers creeks 
and ponds Mold asthma is encountered with 
striking frequency in cotton weaving mills 
where the damp cotton is sometimes heavily 
covered with mold and where fungi flourish in 
the finishing material composed of flour and 
clay Weaver’s cough” at times reached 
such epidemic proportions m England that the 
mills had to be closed down for a while (Mid 
dleton 1020 ) 

However, the studies of Femberg and of 
Durham indicate that air borne fungi may 
also be of importance in dry climates More 
over, investigations made in airplanes have 
shown the presence of molds at altitudes as 
high as 18,000 feet (Brown 1007 ) 

Surveys el the str home Itmgees spores ttt 
a locality can be conducted by the identifica 
tion of the spores on slides exposed to gravity 
fall for twenty four hours or to impingement 
apparatuses for shorter periods just as with 
pollens, or by identification of the colonies 
after suitable exposure of plates containing 
nutrient media (Sabouraud’s, wort agar, or 
potato dextrose agar) A method 997 has been 
devised combining special sampling of the 
slides under microscopic guidance with special 
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cultural methods, thereby permitting more 
accurate identification as well as the prepara- 
tion of extracts. Each technic has its ad- 
vantages and disadvantages Briefly, the 
speed, simplicity, and transportability of the 
slide method are offset by the fact that not all 
spores can be distinguished microscopically 
(for practical purposes, this is limited to 
Allernana, Hormodendrum, Helminihosporimn 
and the rusts and smuts). The plate method 
may be criticized in failing to yield accurate 
volumetric figures and in the fact that not all 
spores \\ ill grow on culture media. Durham 1021 
has re\ iewed the various methods of sampling 
and counting spores, and has presented a table 
of the available information of spore counts 
for various cities in the United States, Alaska, 


low level in December and January (Fig. 
120) The same holds true for these molds in 
Boston, while Aspergillus and Pemcilhum 
have no seasonal incidence (Pratt 1009 ). Like- 
wise m the Philadelphia area, while spores are 
present in appreciable quantities throughout 
the year, there is a major mold season from 
mid-May to mid-October, particularly for 
Allernana, Hormodendrum, and smuts (Blum- 
stein and McReynolds 102 *) Spore showers 
were frequently observed In San Antonio, 
Te\as, Zink 1021 found the spores of AUemeria , 
Hormodendrum , and Helminthosponum to be 
present in the air throughout the year, with 
the first named showing peaks in July and 
December. On the basis of skin tests, the 
occurrence of constitutional reactions, fi and the 



Fro. 120 Seasonal Incidence of Mold Spores and Ragweed Pollen in Sixty -hiree Communities in 
United States and Canada during 1936 and 1937 

Graph represents weekly averages of daily slide counts of mold 'poies or pollen grams on area of 1 8 sq cm. 
(Courtesy O. C Durham and Journal oj Ultrg\) 


and some foreign countries. It would appear 
that nationally, in number and in widespread 
geographic distribution, the spores of Allcr- 
naria, Hormodendrum, and stem rust are pre- 
dominant. The daily fluctuations in mold 
spore concentrations are more pronounced 
than those of pollen and are not as easily ac- 
counted for by weather conditions. “Show- 
ers” or “storms” occur on certain days, and 
can be recognized by data collected over large 
areas. 

Mold surveys conducted by Feinberg and 
Little 1006 in Chicago and by Durham 1021 on 
a nation-wide scale have shown that some 
molds have distinct seasonal variations. Thus 
Alter narxa and Hormodendrum spores begin to 
increase in number in May, reaching a peak in 
September and October, and returning to a 

l «Uc»BAM, O C Pub! Xo IT, Am Assoc Advancement Sc , 
PP 32-17, mi 
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response to therapy, l llernarifi w’as found to 
be the most important of the molds, with the 
other two less so; Afiergillus and Pentcilltum 
were thought to have little clinical significance. 
Observations by Harsh and Allen' 025 in San 
Diego, Calif , showed mold spores to be pres- 
ent throughout the year, with all genera ex- 
hibiting a well marked vernal peak. The 
types of major incidence included Hormo~ 
dendrum, Allernana, yeasts, PemdUium, Mac - 
rosportum, Sporolrtchum, and Helminlko- 
sporium In all, 27 genera and 131 species 
were identified, illustrating the complexity of 
this problem. In southern Michigan, Alter - 
nana and Momlta are prevalent from May to 
November (Waldbott et a!. I00S ). In Mil- 
waukee, Alternaria spores reach a maximum 
in early September, with secondary peaks in 

im BlubsteOc, G I , and McRltnolds, S 13 ibid 15 2S>, 1945 
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Jate July and early August, while Hormoden- 
drum has its major peak in the early part of 
August, w ith minor peaks in June and October 
(Randolph and Squier 10 " 6 ) 

Durham 1024 has pointed out the striking 
similarity of the quantitative geographic dis 
tribution of AUernana and Ilormodendrum 
to that of ragweed (Hg 121) The seasons 
for the mold spores \ar> from year to year m 
length and in regard to time of start and ter 
mination, such marked variations usually are 


exception of rusts and smuts Mold spores are 
given off into the air in enormous quantities, 
and, being very buoyant, are readily carried 
hundreds of miles On the other hand, the 
average diameter of mold spores is from 3 to 
’ microns - while the diameter of the common 
air borne pollen grains is from 15 to 50 microns 
Moreover, as Wittich points out mold spores 
disintegrate much less readilj and their pro 
tern is much more slowly absorbed than that 
pf pollen grains All these points explain the 



Fig 121 Atmospheric Concentration of Alternaria Sf« 8ES and Horuodendron Spores as Compared to 
That of Ragweed Pollen, in Tifty three Coif MUNITIES 1N United States and Canada 
A rea of each segment on map corresponds to total numbe r of pollen grains or spore particles found in each lo 
cality in one season, or average of several seasons (Courtly 0 C Durham and Journal of Allergy) 


not observed in the pollen seasons (Bernstein 
and Feinberg' 027 ) As an example of how local 
factors may influence the seasonal variations of 
molds, we may cite the observations of Harris 1023 
that in Elyria, Ohio, the Hortnodendrum 
count has two peaks (in June, and m October 
and November), coinciding with the two to- 
mato crops in this region 
The total figures for AUernana and Eormo- 
dendrum are not approached by those for any 
of the other air borne fungous spores, with the 

i°“ RarfDoLpa T G and SquieR T L Wisconsin M J 41 SJS 

•°« Bernstein T B and Feinbeec S M J Allergy 13 231 
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f a ct that a given number of pollen grains will 
evoke more severe symptoms than will the 
same number of mold spores 
Mold allergy should be suspected, according 
to Hansen 1029 (1) if asthma or nasal symptoms 
are aggravated by damp, musty places (e g , 
basements, woodsheds, old farmhouses, holds 
of ships, caverns) or in the vicinity of barns, 
hay lofts, straw piles, or grain threshing, if 
the symptoms are worse during damp rainy 
■weather, and, if, on the other hand, the pa 
tjgnts are better during the dry season and 
free from attacks during freezing weather or 
when the ground is covered with snow, all these 
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points are readily understood when one re- 
members that moisture, darkness, and warmth 
favor the growth of molds, (2) in patients 
with an unsatisfactory response to pollen 
therapy; (3) in patients whose symptoms do 
not appear to coincide with any known pollen 
count, (4) in patients who give no manifest 
response to cutaneous and nasal pollen tests, 
but whose asthma or rhinopathy is neverthe- 
less seasonal. Blumstein 999 found that for 
some reason patients with seasonal respiratory 
mold allerg)' complained of little or no itching 
of the eyes, in marked contrast to those with 
pollinosis 

The diagnosis of mold allergy is tenable 
when the skin and mucous membrane tests 
coincide with the clinical history and both 
correspond with the sporulating period of the 
specific offending mold. 

Individuals w ith hypersensitiveness to molds 
usually show an increase in s) - mptoms during 
the summer months, particularly between the 
grass and the ragweed seasons, in most parts 
of the United States; a tendency to persistence 
of symptoms after the first frost; and, finally, 
complete freedom from symptoms during 
January and February. Howe\ er, symptoms 
may also occur during the winter or at any 
time if the proper conditions are present; warm 
spells in the winter, for example, ha\e been 
known to produce flurries of mold allerg)- symp- 
toms. In environmental or occupational ex- 
posure, in sensitivity to nonseasonal fungi such 
as Penicillium or Aspergillus, in cases of ex- 
treme sensitivity, or when the patient has con- 
comitant allergy to inhalants or foods, symp- 
toms may be perennial. Some cases may be 
clinically free in mid-summer due to fluctua- 
tions in allergic equilibrium or to sensitivity to 
special varieties of fungi, and a few may pre- 
sent rhinopathy in the summer, and cough or 
asthma in the winter, possibly due to at- 
mospheric factors or to bronchial infection 
(Feinberg®*). Mold-sensitive patients are not 
infrequently intolerant of yeast and veast- 
containing foods, especially beer. 

While the vast majority of mold patients 
have respirator)' manifestations (seasonal or 
perennial allergic rhinopathy or asthma), 
Femberg 1050 reported a group of 13 cases of 

‘“•Ferhz«c, S. 51 : Arch Dcnnat A Syph 49: 200, 1939 


seasonal neurodermatitis in whom the inhala- 
tion of fungous spores was convincingly demon- 
strated to be at least a part of the etiologic 
background. 

Hyposensitization in mold allerg)' follows 
the same principles as in subcutaneous pollen 
therapy, injections being given once or twice 
a week depending on the time interval before 
the season starts. The extracts for treatment, 
as well as for skin testing, are prepared from 
the fungous spores only, the mycelia being ex- 
cluded (Schonwald 1031 )- The usual mitial 
dose is 0 05 cc. of a 1 : 10,000 dilution, and the 
maximum dose about 1 cc. of the 1 : 100 dilu- 
tion or less. In a fair number of individuals 
the tendency to repeated systemic reactions 
makes it impossible to reach a high dosage. 
Three or four months of treatment usually 
suffice to bring about clinical control. Avoid- 
ance, as far as possible, of natural exposure to 
the allergen during the course of treatment 
makes for better results. It would appear 
that asthmatic symptoms are more readily 
controlled by such therapy than the rhino- 
pathy. The tolerance achieved is nearly always 
only relative, symptoms usually follow’ing 
excessively high atmospheric spore concen- 
trations. Since concurrent hypersensitiveness 
to pollens and other allergens is vejy fre- 
quently encountered, only by proper elimina- 
tion of and/or hyposensitization to all per- 
tinent allergens can successful treatment be 
achieved. 

In the choice of fungi to be used in treatment 
reliance should be placed on positive skin re- 
actions and on the number of spores in the air. 
When the patient reacts to two or more, 
mixtures are prepared depending largely on 
the second factor, since it is indicative of the 
degree of exposure. It is usually necessary to 
include Alter naria and Ilormodendrum. If 
a number of Aspergilli produce reactions, 
either the greatest reactor or Aspergillus fit mi- 
galus or flams is used Others often found 
positive are Pemcillmm, Chaelomnim , Monilia, 
Trichoderma, Fusarutm, Trichophyton, Phoma, 
Mucor, and smuts. 

itti Schovwwd, P Northwest Med 49 17,1941. 



292 


Allergv 


2 Smuts ai»d Rusts Uittich 1 ® 31 94 notably has called attention 

Cadham 1032 was first (1924) to report asthma t0 the importance of these fungi in relation to 
due to sensitisation to grain rusts (3 cases) asthma in workers in flour mills, in those living 
It is interesting to note, however that Black- in the vicinity of such establishments and also 
ley, in his classic work on hay fever (1873), °* course - m farmers This is easy to under 

observed smuts on his slides and reported a stancl when one considers the fact that one 
spore count of L shtago segelum of 7 000 per sm 8^ e smutted w heat kernel may contain from 

6,000,000 to 9,000 000 spores Not only those 
engaged in this industry but in fact the entire 
population of the agricultural midwest and 
the Pacific northwest, where smuts and rusts 
are produced in incredibly vast quantities, 
are exposed to these fungi During the season 


square centimeter 



Tig 122 Stinking U hfat Smut (Ttllelta Irrtict) 
(X i00) 

(Courtesj Dr T U Uittich) 
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Tig 123 B \rley Smut ( Uslilago hordet ) 

(Courtesy Dr T W WitUch) 


Smut and rust are the parasitic fungi of the 
cereals The most important smuts are those 
of wheat (Ttllelta tntici. Fig 122, and T 
lens), of corn (6 maydts and L zeae), of oats 
(U aienae and L lens), and of barley (U 
hordet) (Fig 123) The grain rusts ( Pucctmo 
gramtms) (TiG 124) have not as yet been 
divided into subgroups 


i«o Cadham FT J A M A 81 27 1921 



Fic 124 \V heat Rust (Pucctma gramtms tnhci) 
(Courtesj Dr F \V Uittich) 


of 1935, according to Wittich and Stakman 1034 
corn smut in certain areas reached a count of 
1 000,000 spores per square foot in twenty four 
hours During the harvesting or threshing 
time in the wheat-growing district of the 
Palouse country in eastern Washington, as 
many as 5,000000 spores may fall each 
square foot of soil (Heald) According to the 
investigations made by Stakman during flights 
in an airplane, spores were present in the air 
at heights up to 16,000 feet The spores are 
transported hundreds of miles by air currents 
— for example, from northern Texas to Minne 
sota within forty -eight hours (Wittich 1034 ) 
While these figures for smut spore incidence 
are certainly impressive, it must be remem 
bered that the smut spore granule is much 
smaller than the pollen granule the volume of 
the smut spore is roughly one eighth that of 

**» Wittich T W Journal Lancet 59 382 1939 
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pollen, so that actual contact is less than the 
figures might lead one to suppose. 

\Vittich 9W has reported 8 cases, Harris' 035 
13 cases, and Waldbott and Ascher 1036 7 cases 
of asthma in which the hypersensitiveness was 
attributable mainly to smut or rust spores. 
In these instances the identity of the causal 
agent was determined not by positive skm or 
conjunctival tests, but by the appearance of 
asthmatic attacks on experimental inhalation 
of spores, or on insufflation of the grain dust 
or the powdered smuts into the patient’s 
nostrils. All these patients had their attacks 
between July and Xo\ ember; and all reacted 
favorably to hyposensitization with smut or 
rust extract. In workers exposed to grain 
mill dust, an extract of the dust gave satis- 
factory results. 

In conclusion, it should be mentioned that 
all smut reactors also respond to tests with 
the corresponding dust (wheat dust, oat dust, 
etc.). On the basis of extensive exhaustion 
and cross reaction tests, Harris 1037 adopted the 
view that wheat smut, for example, acting on 
wheat, may produce the wheat dust antigen, 
the oat smut, acting on oats, the oat dust 
antigen, etc. Furthermore, Wittich 1033 found 
that an individual hypersensitive to smut has 
a tendency to react to the host grain from 
which the smut originated. 

E. CHEMICALS 

Chemical substances act as inhalant aller- 
gens far more frequently than was formerly 
supposed. The difficulty arising in each of 
these cases is that of proving the existence of 
specific hypersensitiveness as against a non- 
specific irritation. It is a well-known fact, 
of course, that patients w ith asthma or rhino- 
pathy — particularly those with the pathergic 
type — are prone to attacks follow ing any kind 
of local irritation, due, for example, to insec- 
ticides, perfumes, and tobacco smoke. This 
type of reactivity is not to be considered here. 
The discussion will be confined to those cases 
in which the allergenic specificity of the chemi- 
cal could be proved by strict avoidance as 

«»Hamis,L.H J Allergy 10. 327, ISM 
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well as exposure tests. Skin tests are almost 
entirely useless for this purpose. 

This group includes the most varied inor- 
ganic and organic chemical compounds. 
Therefore, it is impossible to classify them 
from the chemical viewpoint, hence, we shall 
consider them in the approximate order of the 
frequency with which they act as allergic 
agents by inhalation. 

The principal cause of asthma among furriers 
is a chemical used for dyeing furs — paraphen- 
ylene diamine, known in the trade as ursol. 
This chemical, when subjected to mild oxida- 
tion by the addition of a weak solution of 
hydrogen peroxide, forms a deep-black dye, 
quinone di~imine. The excess of the dyestuff 
nibbed off the pelts becomes pulverized; this 
dust is inhaled by the workers and thus may 
act as an allergen (Curschmann, 4j Mayer ,ros ). 
Shilkret and Schwartz 1039 were unable to con- 
firm this explanation of the cause of asthma 
in fur workers They found no one who re- 
acted on skin testing with “fur dye dust” 
(“autogenous shop dust”) who failed to react 
to stock house dust, nor could symptoms be 
reproduced by inhalation of the former (al- 
though two positive instances were obtained 
with aniline dye). They concluded that the 
actixe antigenic component of fur dye dust is 
not related to paraphenylene diamine or aniline 
dye or to their alteration products. 

Asthma due to tar is observed mainly among 
asphalt workers and employes m tar plants. 
Howexer, Thomas and Wicksten 939 reported a 
case of allergic purpura, hematuria, and al- 
buminuria in a 16-year-old boy precipitated 
by the inhalation of tar fumes. Previous 
exposure had taken place by chewing tar in 
childhood. Patch tests with crude coal tar 
ointment w ere positive. 

Another group includes specific hypersen- 
sitiveness to burning wood, charcoal, kerosene, 
and tobacco smoke. Duke 500 reported the 
case of a woman who was sensitized by the 
smell of charcoal burning beneath her window. 
Thereafter she was hypersensitive to open 
charcoal stoves. A case of respiratory allergy 
to the smoke of brown coal and another to 
kerosene have been observed by the senior 
author, the patients having been sensitized by 

IB R L Arch f Dermal u Syph 154* 331, 1928. 
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protracted inhalation Duke, 500 also Rappa 
port and Hecht, 1818 have described asthma m 
firemen that was produced by hypersensitive 
ness to the smoke of wood Vaughan 21 
mentioned the case of a farmer’s wife who 
inhaled large amounts of smoke when the bam 
burned down Thereafter she had attacks of 
asthma w hen w ood fires were lighted in the fire 
place in her home A scratch test with an 
extract of wood smoke (commercially prepared 
for the curing of ham) caused a severe ana 
phylactic shock Biederman 10 * 1 implicated the 
fumes of matches composed of red phosphorus 
and sesquisulfide of phosphorus as the cause 
of a case of asthma, but failed to present con 
vincing eudence that this was on a specific 
allergic rather than a pathergic basis Fru 
goni and Ancona 184 * and Sw meford 1843 obsened 
asthma actually produced by the fumes of 
burning ‘ asthma powders” (potassium nitrate, 
stramonium, sw amp cabbage, lobelia) employed 
therapeutically The sensitivity was shown 
to be to the last three ingredients Hence in 
some cases symptoms may be prolonged by 
this measure 

Asthmatic attacks are not infrequently 
attributable to paradichlorbenzene, naphtha- 
lene, camphor and other insecticides W e do 
not refer here of course to insecticides of plant 
origin, such as pyrethrum 

Chromic acid \apor is known to be the cause 
of asthma in indi\ iduals working in chromium 
plating (Joules 1044 ) Similarly, formaldehyde 
vapors can exert an allergenic effect Specific 
hypersensitiveness to sulfuric emanations in 
a sulfur spa was observed by the senior author 

Klauder, Miller, Vaughan, the present 
writers and others ha\ e observed, in phy sicians 
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and nurses, cases of asthma due to neoarsphen 
amine An illustrative case is that of Vuletic 
After two years of daily work with the drug 
he and his assistant developed first dermatitis 
of the hands followed by asthma In addi 
tion, the latter also had generalized urticaria, 
mucohemorrhagic diarrhea and fever Saun 
ders 7s0 reported in himself the onset of profuse 
rhinorrhea and asthma from the inhalation of 
arsphenamine neoarsphenamine, and maphar 
sen but not of tryparsamide Scratch tests 
were positive and caused constitutional reac 
tions, and while the patch test was negative, 
it evoked severe asthma 19 hours later pre- 
sumably due to transepidermal penetration 
In all these cases the allergen acted via the 
inhalation route, the attacks appearing while 
the individual was opening the ampules 
Feinberg and Watrous 455 observed 14 cases 
of asthma and rhinopathy specifically due to 
the inhalation of the ‘dust’ of the synthetic 
chemicals chloramine T (chlorazene) and hala 
zone used as water disinfectants in workers 
exposed to them Contrary to the usual ex 
penence with hypersensitiveness to chemicals, 
immediate wheahng skin reactions were pro 
duced by direct testing and by passive transfer 
According to Zanger the ammonium per 
sulfate that is added to flour is occasionally the 
causal agent in so called baker’s asthma 
Gnebel was able to demonstrate that a 
carpenter’s asthma was pro\ oked by a certain 
wood stain that contained iso amyl alcohol 
Rappaport and Hoffman 1045 reported a case 
of urticaria due to inhalation of aliphatic non 
conjugated aldehydes, such as acrolein re 
suiting from the oxidation of fats (glycerol in 
cigarettes oxidation of the fatty oils in the 
frying of foods) and to formaldehyde with 
which the patient was in occupational contact 

w Rappaport B Z and IIorriiAN MM JAMA 116 
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HIS chapter will be devoted to a discus- 
sion of those substances taken by mouth — 
foods and drugs — that have been found to act 
as allergens not infrequently. The same sub- 
stances can sometimes produce allergic symp- 
toms by inhalation or contact, this, of course, 
is discussed in the relevant chapters In 
principle there is no food or drug — whether 
of animal, vegetable, or inorganic origin — 
that cannot be an allergen. 

A. FOODS 

Foods can evoke almost all — -including the 
most unusual — allergic manifestations. As 
might be expected, they are of predominant 
importance in causing allergic diseases of the 
gastro-intestinal tract, but they are also of 
great significance in allergic disorders of the 
skin, of the nervous system, especially mi- 
graine, and of the urinary tract, as well as in 
causing certain poorly understood systemic 
complaints. Foods are solely responsible for 
allergic conditions of the respiratory tract in 
only a few instances, although they may fre- 
quently act as adjuvant factors, as will be 
discussed below. Sensitivity to seasonal 
foods, such as berries, fruits, melons, and cer- 
tain vegetables, may without careful evalua- 
tion of the case cause confusion w ith pollmosis 
or fungus allergy. 

Reliable observations have implicated food 
allergy in the etiology of numerous instances 
of syndromes only rarely considered to be of 
this origin. Thus, the senior author 10 * 5 has 
observed a fixed (Fig. 125) and e\en a bullous 
eruption of the skin, and of the mucous mem- 
branes of the mouth, due to lentils Cooke 1047 
has made similar observations of reactions 
attributable to ingestion of tomato. Another 
rare manifestation of hypersensittveness to 
food is fever, as described by Gay, 1045 Rowe, 
and others. Coca 1049 has observed that food 
allergies, detected by the specific tachycardia 
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method, can cause disturbances of the genera! 
peripheral circulation. Price 1000 pointed out 
the relationship of food allergy to arteria! 
hypertension, especially from the cumulative 
effect of minor food allergens as regards the 
individual patient, and considered the kidney 
and vascular tree to constitute secondary 
shock organs in such cases, w ith the primary 
hypersensitiveness resident in the gastro-in- 
testinal tract. It is important that this mech- 
anism be considered in determining the 
dietary regimen in cases of hypertension. Ac- 
cording to Alvarez and Hinshaw, 1051 food can 
at times produce mental depression, a feeling 
of “dopiness,” and a number of curious sensa- 
tions in the head. Unexplained and persist- 
ing fatigue or “fatigue unrelieved by rest” 
(Randolph™) maj be due to foods Such 
cases are almost always considered at first to 
be on a psychogenic basis and the symptoms 
do, indeed, strongly suggest neurasthenia. 
However, the condition is quite frequently 
associated with other allergic manifestations, 
particularly migraine, may show an unusual 
blood picture (Randolph and Gibson 1002 ), and 
will be rehe\ ed by prolonged elimination diet. 

Table 30 presents a summary of the symp- 
toms of alimentary allergies. This is only 
intended to indicate that any one of the 
symptoms listed can occasionally be elicited 
by some food The reader is earnestly cau- 
tioned against the more or less general tend- 
ency to consider all such cases as due to food 
allergy. Xo such assumption is warranted. 

Rinker 07 has emphasized the fact that food 
sensitization may be either fixed and constant, 
or cyclic depending on cumulatne responses 
according to the degree to which the food is 
included in the diet or eliminated therefrom. 
He divides food allergy into three clinical 
types: (1) the perennial, a primary food al- 
lergy; (2) the concomitant — clinically evident 
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only while one inhales an allergen ragweed 
pollen for instance and highly specific and 
(3) the thermal which is either not at all 
evident or verj mild unless the patient 
breathes cold air or is chilled at or below his 
Critical level 

The existence of an underlying food allerg} 
requires unequivocal proof in every single case 
This as explained m some detail on page 18b 
is best done b> means of el mination diets 
trial diets or propeptan diets in connection 
with careful dailj food d anes According to 
Coca™ the response of the cardiovascular 
system to ingestion of the allergenic food maj 


which are among tl e commonest food aller 
gens are perhaps a bit more accurate than 
with other foods It is probably safe to saj 
that a patient giving a fe v pos live sk n re 
actions to foods is more I kely to be food sens i 
tive than one who gives a great man} Ob 
viously a positive reaetnn to a fold is m 
itself not an adequate indication for its elimi 
nation from the diet nor is a negative react on 
proof of its innocuousness 
The reasons for the appearance of false 
positive reactions to skin tests have been 
discussed in detail on page 169 We shall 
therefore limit ourselves here to mentioning 



Fig 12s Fixed Exantiitm Due to Hypersensitivevess to Lentils 
In api earance les ons ere indist ngu shable from fixed drug eruption 


also be employed The sudden appearance of 
a marked tach} card a or of hypotension sug 
gests hypersensitiveness to the particular food 
Another approach consists in preprantiiai’ ana' 
postprandial leucocyte counts a method in 
traduced by Vaughan 21 and called the leuco 
pemc index Shm tests— whatev er the results 
may be — are not v ery reliable Rinkel 10 3 
states that 29 per cent of consistent nonreac 
tors actually manifested symptoms after in 
gestion of an allergenic food while only 26 
per cent of the constant skin reactors were 
actually afflicted with food allergy and only 
24 per cent of the variable reactors proved to 
be allergic to some food It would appear 
that skin tests with milk egg and wheat 
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only the likeliest explanation — namely that 
the reaction is attributable to a past h>per 
sensitiveness that is no longer manifest clim 
cahy The converse — hnlar negate festt? — 

can be explained on the basis of any of the 
possible reasons 1 sted on page 170 It is 
best understood when one remembers that 
quite frequently the allergen is not the food 
stuff itself but its derivatives formed b} the 
metabolic processes within the organism 
thereby producing secondary allergens (Ur 
bach and Kitamura 185 Cooke 10,4 Stull and 
Hampton 1055 ) For obvious reasons we are 
not as yet in a position to perform tests with 
these secondary allergens However a means 


-Cooke R A Ann Int Med 16 71 1912 

“Stctl A and HutPTOW S F J Immunol 41 113 1911 



Ingestaxts 


297 


of accomplishing this in some cases may per- 
haps be suggested by the studies of Blamou- 
tier t0j6 on a patient who for about ten years 
had invariably had attacks of generalized 


duodenal juice. But when specimens of the 
meat were incubated with both gastric and 
duodenal juice a positive skin reaction was 
obtained, and a passive transfer test with this 


Table 30 — Possible Clinical Manifestations of Food Allergy 


Gastro-intestbtvl SYSTEM 
canker sores, aphthae 
“indigestion” 
pj costs 
flatulence 
belching 

epigastric distress or pain 

lomiting 
intestinal cramps 
abdominal pain 
diarrhea 
constipation 
mucous colitis 
spastic colon 
melena 
pruritus ani 

Respiratory Svsteii 
allergic rhmopathj 
bronchial asthma 

Crrt-VEocs Sisteit 
dermatitis (eczema) 
neurodermatiUs 
urticaria 
lichen urticatus 
angioneurotic edema 
fixed pigmented er> thema 
pruritus 
purpura 

er> thema multiforme 
acne vulgaris 


Nervocs Svstesi 
allergic headache 
migraine 
epilepsy 

Mfmere’s si ndrome 
\ ertigo 

certain neuralgias 

transiton aphasia and hemiplegia 

functional para!) sis 

amaurosis 

ambljopia 

hypersomnia, insomnia 
depression, mental dulness 
personahtx changes 

Cardioi ascclmi System 
angina pectoris 
extras) stoles 
tach\ cardia 
h\ pertension 
hypotension 

hemorrhages (nasal, rectal) 

Lrinxrv Si stem 
enuresis 

bladder irritabilit) 
renal colic 
hematuna 
albuminuna 

MlSCELLVCEOLS 
weakness 
fatigue 
lrritabiliti 
ner\ ousness 
insomnia 
general aching 
yawning 
allergic toxemia 
fever 


It must be strong!) emphasized that most of these conditions are onl) v ery rarely due Co food allergies. 


urticaria and angioneurotic edema of the face 
live to sly hours after eating lamb or mutton. 
All skin tests with Jamb or mutton extract 
were negative, as were those with samples 
which had been incubated w ith gastric or w ith 
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liquid was likewise positive. Clearly the 
allergen was a product of the digestion of the 
meat, rather than the meat itself. Other 
important reasons for “false negative” skin 
tests to foods reside in the facts that the skin 
is often not concomitantly sensitized along 
with the shock structure and is therefore in- 
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capable of reacting with the injected food pro 
tein extract, and that extracts of fruits and 
■vegetables, as demonstrated by Tuft and his 
co workers, may, unless prepared and pre 
served by special technics contain little or 
none of the allergenic principle present in the 
fresh juice, probably due to enzymatic action 
Even food trials may be fallacious, because a 
hypersensitiveness may be related to only a 
certain kind of a given foodstuff or to a par 
ticular combination of a number of foods 
Thus, Pagmez reported a case allergic only 
to strawberries grown in a certain Swiss can 
ton Vaughan 1057 observed a man who could 
tolerate celery grown in Florida, but not that 
grown in Colorado, and an analogous case 
manifesting allergic responses to Florida but 
not to California oranges In Sticker’s 1561 
case the allergic manifestations appeared after 
ingestion of honey from linden blossoms, while 
heather honey could be eaten with impunitv 
Bal> eat 1058 has show n that sometimes apparent 
intolerance of milk may be due not to hyper 
sensitiveness to the milk protein itself but 
rather to substances the animal has eaten in its 
feed, traces of which are contained in the 
milk The situation is sometimes even more 
complicated than this — as in Duke’s 560 case 
m which asthmatic attacks followed ingestion 
of roasted and salted peanuts, whereas there 
was no response to peanuts that had been 
roasted and not salted, or to peanuts that had 
been salted and not roasted 

In occasional instances how ev er, the speci 
ficity depends not onlj on the substance itself, 
but also on the method used in its preparation 
or on the combinations of foods eaten 
jRcrw .? 740 tftoasMiai cases of k) persessrtnciBess 
to fruit in which cooked fruit was not toler 
ated, while raw fruit was eaten with impunity 
— an observation which according to Adels 
berger and Munter , 1059 is especially applicable 
to plums Vaughan 1060 on the other hand, 
reported a case in which raw pears evoked 
allergic manifestations while cooked pears 
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did not Withers 1001 reported that about one 
fifth of his patients could tolerate certain 
cooked but not raw foods This was most 
frequently true of cabbage apple and onion 
One patient could take stewed apricots or 
figs, although the dried fruits produced 
asthma while another experienced rhino 
pathy after eating fresh corn but not com 
meal Similar observations have been made 
in regard to other foods including eggs and 
fish 

Particularly interesting are the cases in 
which only a given combination of foods but 
none of the ingredients individually acted as 
an allergen Thus Duke reported on a pa 
tient who tolerated both raw and cooked eggs, 
but responded with allergic manifestations to 
traces of egg m cakes or cooked noodles and 
one of us observed a trained nurse who re 
acted with severe itching and papules to an 
omelet but was able to tolerate raw and 
cooked eggs milk and flour when these food 
items were taken separately Similarly, 
Dekker described the case of a woman who 
had severe skin manifestations following in 
gestion of a pap composed of oatmeal and milk 
but who tolerated both milk and oatmeal 
perfectly when they were taken alone Rat 
ner mentioned two similar instances the first 
patient showed hypersensitiveness to choco 
late and strawberries but would react only 
when both were eaten at the same time the 
second an individual hypersensitive to lobster 
and corn, suffered no reactions when one of 
these two items was eaten separately There 
is also Tunck s report on a migraine patient 
who tolerated butter eggs, and flour separatelj 
bsri t had attacks eattrrg a camb.'aah'aa a! 
these items in the form of a pancake Adels 
berger and Munter 1059 made similar studies in 
several migraine patients one suffered attacks 
only after eating a combination of eggs (raw 
or cooked) plus tomato, another responded to 
mayonnaise, but not to eggs or oil taken mdi 
viduallv Finally, in rare cases a combina 
tion of a food and a drug may act as an 
allergen, for example, Fechner mentions fish 
plus phenobarbital or codeine 

Since, as discussed, the precise origin of the 
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food, the mode of preparation, and the com- 
bination of foods eaten are important factors 
in some cases, it is imperative that diet trials 
be made under conditions identical with those 
of the patient’s exposure — that is, with the 
food or foods just as they were originally in- 
gested by the patient 

Certain diagnostic difficulties also result 
from the fact that an allergic reaction often 
does not appear prompt!} after the test is 
made. Sometimes it fails to appear until 
twenty-four hours later (Laroche, Riehet, 
and Saint -Girons, 10 * 2 Cooke,’* 1 Urbach 14 *). 
Vaughan 21 reported the case of a woman 
whose migraine attacks always set in precisely 
thirty-six hours after ingestion of chocolate. 
This makes it easy to understand why a nu- 
tritive urticaria, for example, does not always 
disappear promptly after one day’s a\ oidance 
of the food that causes it Fagmez and 
Coste 10 * 3 reported that a patient’s urticaria 
reached its maximum as late as several da\s 
after ingestion of bread, and did not begin 
to decline until some twenty-four to forty- 
eight hours after the elimination of bread 
from the diet. And Rowe’ 10 has pointed out 
that, particularly in hypersensitiveness to 
fruit, the appearance of skin manifestations 
may sometimes he delayed for several da\s, 
and may persist despite thorough evacuation 
of the intestines 

When the reaction to a nutritive allergen is 
delayed for a number of hours, one of the fol- 
lowing conclusions may be drawn. (1) the 
allergen is absorbed not in the upper part of the 
digestive tract but in the smah or large in- 
testine; (2) the allergen is not the unaltered 
food, but is either a product of digestion or a 
secondary antigen (produced, for example, by 
the influence of intestinal bacteria on the food 
protein). In the chapter on predisposing fac- 
tors in allergx , w e have attempted to explain 
the mechanism under!} ing those cases in 
which a food acquires allergenic properties 
only when a local predisposing condition, 
such as gastritis or colitis, coexists. 

Evidence that the offending allergen is 

'“Luocm. G , Ricsir, C, J« , and Saivt Gao'>. F Paris 
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present in the blood was obtained by 
Wingard. 1061 Patients w ith allergic derma- 
toses due to food hypersensitiveness were in- 
jected mtracutaneously with their own serum 
drawn after the ingestion of the allergenic 
foods. Delayed skin reactions consisting of 
erythema and discrete papules were exhibited 
by 6 of 9 patients. 

Furthermore, it sometimes happens that 
food hypersensitiveness appears only during 
the hay fever season. This has not as }et 
been adequately explained. There is a possi- 
bility that, as a result of a severe pollinosis, 
there is a general lowering of the threshold of 
tolerance, including that to the allergenic food. 

The opposite problem — i e., food allergy 
as a predisposing factor — is presented by 
Vaughan’s 21 patient who could eat strawberries 
and tomatoes with impunity as long as she 
avoided sunlight, exposure to sunlight, how- 
ever, following ingestion of either, regularly 
brought on eruptions of the unprotected skin 
areas. Sunlight alone was tolerated perfrctly. 
Similarl}, Gougerot reported the appearance 
of an eczematous eruption of the face, the 
front of the chest, the forearms and hands 
(i.e , the areas exposed to the sun) following 
ingestion of a certain cheese. All these cases 
are examples of light hypersensitiveness in 
which nutritive allergy is the predisposing 
factor 

Paul Gross 105 - 1 observed a sudden onset of 
what appeared to be a ph}sical urticaria in 
his 2-} ear-old son- when the child was taken 
out for a walk in cold w eather, urticarial wheals 
appeared on the uncovered areas oi his skin. 
This was found to be due to a certain brand of 
gelatin dessert; when he was given another 
type, he could be exposed to cold without 
effect, but the urticaria recurred as soon as 
the first gelatin dessert was deliberately rein- 
stated In this case, the food allergy predis- 
posed to hypersen5iti\ eness to a physical 
agent — cold. 

Determination and elimination of the pre- 
disposing nutritive allergens is imperative in 
such cases, as a requisite to the management of 
the hvpersensitiv eness to the second antigen 
(e.g., cold, light). 
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It must be remembered, furthermore, that a 
case of hypersensiti\eness to a food may 
present a quantitative problem Thus, many 
patients can tolerate an allergen — egg or milk, 
for example — when taken in small quantities 
for a day or two, though allergic symptoms will 
be elicited within the next few days by the 
cumulative effect of the allergen Another 
common observation is that small quantities 
of chocolate may be tolerated, whereas larger 
amounts will, for example, evoke migraine 
The fact that foods of both animal and 
vegetable origin may act as inhalants, pro 
ducing respiratory allergies, infantile derma 
titis, and other clinical pictures was discussed 
in the last chapter However it is impor 
tant to realize that unless this possibility is 
kept in mind patients extremely hypersensitive 
to foods will continue to have symptoms from 
foods which they never ingest Sensitivity to 
food odors is very easily overlooked 
Likewise, numerous observations regarding 
food as contactants will be included in a 
subsequent chapter But it must be pointed 
out that the same food may act by both inges 
tion and epidermal contact m the same indi 
vidual, producing either the same or unre 
lated clinical manifestations Pertinent ex 
amples include the following cases neuroder 
matitis of the face, arms, and cubital and 
popliteal spaces due to the ingestion of egg, 
and superficial dermatitis due to contact with 
egg white (Templeton 159 ), neurodermatitis of 
the flexures and neck due to ingestion of w heat, 
and contact dermatitis of the hands and face 
due to handling wheat flour (Templeton 159 ), 
papular skin rash and severe asthma due to 
ingestion of milk and wheat, and dermatitis 
of the exposed areas on contact with casein and 
wheat flour in a sausage maker (Deissler 10 ® 6 ) , 
dermatitis of the hands due to eating tomatoes, 
or from peeling or slicing tomatoes (Rowe 1067 ), 
papular urticaria due to ingestion of lemon, 
and a vesicular reaction to contact with lemon 
(Urbach 1068 ), swelling of the face around the 
eyes almost immediately after the ingestion 
of eggs, and swelling and blotching of the 
face at the site of contact promptly after appli 
cation of egg or egg shells and lasting for an 


10M DZISSLEK K J cited by Templeton 111 
ms Rowe A H cited by Templeton * * 
iocs Uhbacb E cited by Templeton > * 


hour (Mauser 1069 ), a pastry cook with derma 
titis from external contact with eggs as well 
as from ingestion and similar instances due 
to lettuce in salad makers, and to tomatoes 
and fish in workers exposed to these foods 
(Dow ning 1070 ) 

According to Ratner 1071 the modes of ac 
quisition of food allergy in childhood are (1) 
sensitization in intra uterine life to undigested 
food proteins that enter the blood stream of 
the mother and gain access to the fetal circu 
lation through the placental membrane (2) 
sensitization via breast milk (3) occasional 
feeding of raw milk during the neonatal period , 
(4) taking of raw foods during convalescence 
from disease, (a) overfeeding (6) fad diets or 
excessive indulgence in seasonal or bizarre 
foods In the case of adults, of course only 
points 4 to 6 are operative, furthermore, at 
lergization may occur at any age as the result 
of diseases of the gastro-intestmal tract and 
during states of lowered bodily resistance and 
emotional stress Particularly important m 
this regard are acute infectious diseases, such 
as influenza, measles, and pertussis 
Finally the management of nutritive aller 
gies should be briefly considered here It 
must be said at once that subcutaneous hypo 
sensitization methods are entirely futile and 
even dangerous Moreover, avoidance of an 
allergenic food is feasible only if the food is 
not a common one When the causal agent is 
known to be a common and important food — 
e g , egg, milk, or bread — tw o oral methods are 
of value (1) oral hyposensitization and (2) 
deallergization by means of specific propep 
tans As shown m detail below the former 
consists of administration of minute quantities 
of the allergen suspended in water and given 
daily in doses that are slowly and gradually 
increased every second day, the course of 
treatment is continued until tolerance to a 
normal amount of food is acquired The sue 
cess of this method depends largely on the co 
operation of the person responsible for its 
conduct, and thus to a considerable extent on 
the clarity of the instructions given by the 
physician A detailed list of the foods con 
taming the allergen m question should be 

i«»Maose* C L c ted by Templeton lH 
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supplied. Complete elimination of the aller- 
gen is essential, from the inception of the 
treatment until its completion. A fresh solu- 
tion should be prepared daily. If a reaction 
occurs, one rexerts to a weaker dilution and 
then proceeds from that point according to the 
original schedule. After successful hyposen- 
sitization, the patient should make it a point 
to eat some of the particular food e\erj day 
for several months. This method was suc- 
cessfully employed by Kesten, Waters, and 
Hopkins, Ts * and more recently by Edwards 1072 
(Table 31). 

The propeptan treatment personally pre- 
ferred by the writers has been described in 
detail (p! 220). 


,p * Edw*ids, H. E Canid M. \ J 41: U*. 1910 


Aside from these specific methods of treat- 
ment, special attention must also be given to 
the predisposing factors, particularly to con- 
ditions of the gastro-intestinal tract. As has 
been shown in some detail on page 61, an 
existing hypo- or anacidity must be combated 
not only by means of a suitable dietary re- 
gime, but also with large doses of h\ drochloric 
acid and pepsin When a lowered serum 
enzyme level gives evidence of pancreatic 
hypofunction, administration of pancreatic 
enzyme preparations is indicated. The in- 
testinal tract merits most particular atten- 
tion Diseases of the small and the large 
intestine, including constipation, must be 
corrected with appropriate diets Laxatives 
are to be a\ oided as far as possible. The bac- 
terial flora of the intestines must be closely 


Table 31 — Technic of Oral Hvposensitization 

Directions. Each do«e should be treshK prepared and taken once daily for two successhe days If any 
subjects e or objectne symptoms are noticed, the dose should be decreased and not increased until it is well 
tolerated 


MfLR 

Directions Mix the measured amount of milk in the indicated quantiti of water 




Mature 

Milk (Undiluted) 

1, 2 

1 drop 

1 qt. 

1 tsp 


3, 4 

2 drops 

1 qt 1 

1 tsp 


5, 6 

4 drops 

1 qt 

1 tsp 


7, 8 

8 drops 

1 qt 

1 tsp 


9, 10 

16 drops 

1 qt 

1 tsp 


11,12 

16 drops 

1 qt 

2 tsp 


13, 14 

16 drops 

1 qt 

2 tbsp 


15, 16 

16 drops 

lpt 

2 tbsp 


17, 18 

16 drops 

JzPt 

2 tbsp 


19, 20 

16 drops 

H pt 



21,22 

16 drops 

y$pt 

2 tbsp 


23, 24 


1 tbsp 

1 tsp 


25, 26 

t c p 

1 tsp 

1 tsp 


27 




Ht'P 

2S 




1 tsp 

29 




2 tsp 

30 




1 tbsp. 

31 




2 tbsp 





3 tb«p. 

33 




Hcup 

34 




M cup 





1 cup 

36 




1 glass 

Thereafter, daily 




l glass (at least) 
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Table 31 — Concluded 


tCG 

conf,™T'k 1 “S? ‘L h ‘" '°‘ L T ” ob “ m fcml* port on 

continue to hah e the portions of egg white progressn eh into pieces of ' 4 i* /, /„ > , and V a 

Da> 


Dose 


EgsWhu 

Whole Egg 

1 2 

As, 


3 4 

V, 


a 6 

7. 


7 8 

7a 


9 10 

Vu 


11 12 

H 


13 14 



la 16 

1 i* 


17 18 

h 


19 20 

V 


21 22 

N 


23 24 

H 1 


2a 26 

h 


27 28 


1 

Thereafter d&ih 


1 {at least) 


UHfcVT 


Directions Mu the measured amount of flour in the indicated quantit) of water The dose should be added 
to soup milk or other suitable food 


D " 

Flour 

(Whole When) 

1 

Water 

Dose 

Mixture [ Whole Wheat 

1 2 

*4 Je\ el tsp 

J 1 tbsp 

>2 tip 1 

3 4 

>4 tsp 

j 1 tbsp 

1 tsp 

a 6 

| H 

1 tbsp 

2 tsp ) 

7 8 

Vi tsp 

1 tb«p 

all 

9 10 

H tsp 

2 tbsp 

1 

11 12 

1 tsp 

1 2 tbsp 


13 14 

2 tsp 

V\ cup 


15 16 

1 tbsp 

Wcup j 


17 18 

2 tbsp 

1 1 •> cup 


19 20 



Y> slice of bread 

21 22 


1 1 

1 I slice of bread 

23 24 

1 

1 

2 si ces of bread 

Thereafter dailj 

! 

1 1 

bread and cereal 


watched and must be dealt with, when neces 
sarj , bj means of Bacillus acidophilus and B 
coh preparations 

Holmes " 90 reported e\ceUent results in the 
treatment of \anous food allergies b> means 
of \ itamin C (aOO mg datlj for one week) 


The writers and others hate had no success 
at all with this method 

It is quite impossible to gi\e anj thing like » 
complete list of all the foods that ha\e at 
one time or other acted as allergens We 
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shall have to content ourselves with men- 
tioning only the more important ones, and 
must refer the reader to Rowe 510 and Han- 
hart 10TJ for a more detailed treatment of the 
subject. 

Vaughan 1060 attempted to establish a bio- 
logic classification of the foods of vegetable 
origin; Ellis 1074 has done the same with respect 
to foods of animal origin. They suggested 
that clinical hypersensitiveness would occur 
in accordance with this grouping However, 
statistical analyses, made by Withers, Ratner, 
Piness, and others, of the occurrence of posi- 
tive skin tests in relation to botamcally or 
biologically related foods, have not borne out 
this assumption. 

1. Foods of Animal Origin 

Egg is probably the most common allergiz- 
ing agent m this category . It is most acti\ e 
in the form of raw egg white In fact, the 
intolerance is occasionally restricted to this 
form, though it generally embraces cooked 
egg white as well It is only in very excep- 
tional cases that the allergenic action is re- 
stricted to cooked egg white and is not mani- 
fested in relation to the raw substance. From 
the allergic viewpoint, ovalbumin is the lead- 
ing protein fraction m egg white There is 
far less frequent hypersensitiveness to egg 
yolk alone (Castaigne and Chiray), but here, 
too, the allergenic action may be restricted to 
either the raw or the cooked substance (Pari- 
sot and Simomn). In contrast to many other 
food allergens, egg white produces symptoms 
very rapidly. 

Hypersensitiveness to egg white is of par- 
ticular significance because mere traces of the 
substance are capable at times of eliciting 
manifestations of the greatest severity The 
writers have observed the case of a boy 
who had urticarial swelling of the buccal mu- 
cosa, vomiting, and diarrhea whenever he cut 
his bread with a knife that had previously 
been used on an egg. Both Sutton and 
Dekker have reported anaphylactic symptoms 
provoked by mere presence of the patient in a 
room in which an egg was being opened. It 
is not difficult to understand, in view’ of such 
observations, how a % ery hypersensitive nurs- 

ll ' 1 HashaKt, E : Deutsche rued. W chnschr 65: 1755, 1957. 
"'‘toi, R V.: J. Allergy 2: U6, W51. 


ing infant may respond w ith allergic manifes- 
tations to its mother’s milk when the mother 
has previously eaten eggs (Donnally, 150 Moro; 
Gyorgy). 

Egg appears to cause cutaneous manifesta- 
tions more frequently’ than other symptoms. 
In the section on infantile dermatitis, the 
significance of positive reactions to egg white 
in this disease will be discussed in detail. 
N’eurodermatitis, urticaria, and angioneurotic 
edema (Fig. 126) are frequently produced by 
egg; vomiting, diarrhea, rhinopathy, and 
asthma, as w ell as other clinical manifestations, 



Fig 126 Vngiovf. erotic Edema Dce to 
Hypersensitiveness to Ecgs 


may also be elicited, though these occur less 
often. It is, therefore, most important to 
know just what dishes are prepared with 
eggs and are likely to contain some traces of 
egg; for, as mentioned, the minutest quantities 
suffice to evoke severe reactions in hypersensi- 
tive individuals. In this connection, mayon- 
naise, salad dressings, cream sauces, ovaltine 
and ovine (an egg powder) must be borne in 
mind as common causes of reactions. Fur- 
thermore, it must be remembered that most 
cakes, custards, puddings, and muffins, unless 
specially prepared, contain egg white, and that 
it is also to be found in some baking powders, 
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some sauces, some prepared cake and pan 
cake flours, almond cakes, waffles, man> kinds 
of candies, ice creams sherbets, icings gar 
nishes, breading, croquettes, stuffings maca 
rom, noodles, dumplings, and e\en m some 
sausages The glazed crust on rolls pretzels, 
and some breads is produced with egg white 
An egg free diet will be found on p 190 
The increasing use of viral and rickettsial 
vaccines prepared on chick embryonic tissue 
or egg yolk, such as certain typhus, yellow 
fe\er influenza, Rocky Mountain spotted 
fever, and equino encephalomyelitis \accmes 
has led to a number of reports of severe con 
stitutional reactions following their mjec 
tion in egg sensitive individuals Roth 1074 de 
scribed 32 cases requiring hospitalization after 
typhus immunization, of which 23 were of the 
‘ foreign protein” type with fever, chills, ma 
laise, absence of blood eosmophiha, delayed 
onset of symptoms, and without personal or 
family history of allergy, and 9 were allergic, 
attributed to residual traces of egg antigen in 
the \accme The latter exhibited gastro 
intestinal symptoms, urticaria, asthma, and 
mixed syndromes, and were characterized by 
lack of fever, immediate and explosive onset, 
eosmophiha, and previous personal and fam 
lly histones of allergy Four were definitely 
known to react to ingestion of egg There 
w ere no deaths Raynolds 10 6 saw two similar 
cases, and Lieder 1077 one, as well as another 
due to equino encephalitis vaccine Severe 
constitutional reactions were observed by 
Swartz 1078 after an injection of yellow fever 
vaccine, and by Sprague and Barnard 107 ’ after 
typhus and yellow fever vaccines In 
Rubin's 10794 case of angioneurotic edema fol 
lowing inoculation with these preparations, 
the sensitivity was demonstrably due to egg 
yolk, rather than the white Sulzberger and 
Ascher 1079b reported three cases of urticarial 
and erythema multiforme like eruptions along 

!» S Roth V E Bull U S Army M Dept No 88 p 111 May 

i° > Raw olds A II JAMA 128 613 lWa 
U’LIEDE* L E Letters Interoat Corr Club of Allergy Seres 
8 »8 191a 

i»*Sia*tz H F J Lab S.Cln Med 28 1663 1913 
m»Sfbmxe II B andBAHWSD JR C S Nat M Bull 4a 
71 191a 

io * Rcbit S S J Allergy 17 21 1916 

10 * b Sclzbesce* M B and Ascseb C V S Nav M Bull 48 


with symptoms resembling those of serum 
sickness following injections of yellow fever 
vaccine Forman 1080 mentioned a fatal reac 
tion in a known egg sensitive child in about 
fifteen minutes after Rocky Mountain spotted 
fever vaccine was given The general inci 
dence of reactions to chick embryo or y oik sac 
tissue vaccines appears to be low Careful 
questioning regarding existing sensitivity and 
preliminary skin testing with egg and chicken 
meat antigen would be of value in detecting 
potential reactors 

Milk is second in order of frequency among 
the allergizmg foodstuffs of animal origin 
As is true in the case of egg hypersensitiveness 
to milk is encountered more frequently among 
infants and young children than among adults 
While the majority of patients are affected 
only by raw and pasteurized milk, others are 
allergic to heated milk as well Ratner and 
Gruehl have shown that the loss of antigenic 
properties in boiled milk is due to the coagula 
tion of the whey proteins The degree of 
hypersensitiveness may be so extreme that 
swelling of the tongue and lips is seen to result 
from drinking one drop of milk diluted with 
water (Schloss) Such observations help to 
explain why many individuals who are aller 
gic to milk also respond with symptoms to 
butter — which is known to contain only a very 
low percentage of protein 

While milk contains four proteins, only the 
lactalbumin and, far less frequently, the casein 
are of importance in this connection When 
the hypersensitiveness is specifically to the 
lactalbumin, the patient who cannot tolerate 
cow’s milk can drink goat s or sheep’s milk 
with impunity But this is not the case in 
instances of hypersensitiveness to casein, for, 
as Mells 160 has shown, casein from the milk 
of an animal of any given species shows a 
closer biologic relationship to the casein of 
another species than it does to the whey 
proteins ” Since cow ’s milk contains about 
seven times as much casein as lactalbumin, 
cases sensitive only to the latter may fail to 
react to the usual test extracts, but will react 
io lactalbumin extract or to tests with whole 
pasteurized milk The tendency on the part 
of some pediatricians to discount casein as a 

Fcsmax J Letters Internat Corr Club of Allergy Ser el 
8 83 191s 
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cause of allergic manifestations is rebutted by 
a report by Cooke, 10 * 1 among others, of a 
case of nasal allergy due to ingestion of casein. 

Although it is true that almost all reports 
refer to hvpersensiti\ eness to cow 's, sheep's, 
goat’s, or mare’s milk — therefore usually ap- 
pearing after the infant has been weaned— 
there have been a few reports of hvpersensi- 
tn eness exclusively to human milk (Richet 10 '-) 
In such cases, howexer, appropriate control 
tests must aln ays be performed to confirm the 
assumption that the hypersensitiveness is to 
the mother’s milk itself; for there is al wax's 
a possibility that the infant may be allergic to 
some food or drug ingested by the mother, 
traces of w hich are secreted into the milk. 
In this connection it is interesting to note 
Balyeat’s 10 ” observation that a child allergic 
to wheat gax-e an eczematoid response to 
cow’s milk only x\ hen it came from cow s that 
had been fed with bran; milk from animals on 
green (odder was tolerated perfectly. Dice 10 '® 
has shown that onion flax-or appears in cow’s 
milk four to fix*e minutes after being ingested 
and persists for fix-e to six hours. Cazort 
obserx ed a patient w ith asthma due to cotton- 
seed contained in the milk of a cow fed with 
cottonseed meal, proxided large quantities of 
the milk were taken. 

The clinical manifestations of the reactions 
to milk can run the entire gamut of typical 
phenomena— and may also include atypical 
manifestations To mentton one example of 
an unusual reaction to milk, Rubin ,0SI reported 
4 instances of allergic melena in newborn in- 
fants. McLeondon and Jaeger 10s5 point out 
that milk intolerance is a more common cause 
of unrecognized disturbances in children than 
usually considered. Although skin tests were 
negative, in many children x arious abdominal 
complaints, pallor, lassitude, irritability, rest- 
lessness, repeated colds, asthmatic bronchitis, 
and enuresis were shown bj clinical tests tp 
be due to milk, and could be controlled by its 
elimination from the diet. 

An unusual case of milk sensitivity in a 
nurse xxas reported by Randolph 756 and re- 

H" Coo EE, R A XrrXorkSuteJ M«f 43- ilia. 1913 
l,c Richet, C cited by Laroche, Richet. and Saint Girons 
““Dice, J R North Dakota Station Bimonthly Bull t: 6 CSc, 
41, 1944 

Rcmn, M. L. Am J.M Sc 2M- 155, 1940 
,5 *» XIcLeovdos, P. X , and Jvece*. D S Southern 3! J 34: '71, 


x ealed that milk may be responsible not only 
for allergic headache of the migraine type, but 
also for alterations in consciousness and in- 
capacitating fatigue between the frank at- 
tacks Elimination diets pursued for an in- 
adequate period were misleading. As is so 
often the case, skin tests were negatix'e, even 
though in this instance, constitutional and 
focal reactions were precipitated. Symptoms 
were also elicited by the odor of milk while 
w orbing in a formula kitchen and while feed- 
ing infants, and erythema of the skin by con- 
tact with regurgitated milk. 

Just as has been said of eggs, milk is to be 
found in any number of foods in which its 
presence would not be suspected by the un- 
initiated Thus, many kinds of bread, par- 
ticularly the better grades of white bread, 
are made with milk, it is also included in the 
preparation of cakes, cookies, custards, ice 
creams, macaroni, noodles, spaghetti, cream 
soups and sauces, commercial Salad dressings, 
oleomargarine, candies, malted milk, milk 
chocolate, and Xestle’s and other infant foods 

A milk-free diet will be found on p 189 

Indixiduals who are hypersensitix e to the 
laetalbumin of milk cannot tolerate cheese 
prepared from whey, such as cottage cheese, 
cream cheese, or Gerwais In the processing 
of many varieties of cheese, laetalbumin is 
largely remoxed or so denatured as to be 
eaten by many milk-sensitix'e patients without 
difficulty However, in xiew of the many 
factors invoked, a food trial should be per- 
formed before a particular type is added to 
the patient’s diet Indixiduals allergic to 
casein, on the other hand, react to cheeses 
that consist primarily of casein or the curd 
fraction — eg., American cheese, Edam, Gor- 
gonzola, Parmesan, Roquefort, and Swiss. 
In occasional instances, however, the hyper- 
sensitix eness is not a reaction to the milk pro- 
tein in the cheese but to the molds that npen 
it, especially in the case of the Camembert 
and Roquefort x aneties. 

Therapeutic injections of milk or milk de- 
rivatives, while no longer widely emplojed, 
are notoriously capable of gn ing rise to sex'ere 
systemic reactions in sensitized individuals 
The senior author recently saw a physician 
who was given injections of milk for the treat- 
ment of keratitis. The second injection 
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caused a nearlj fatal shock Incidental^, 
the keratitis healed, but recurred se\eral 
months later 

The next important group of mgestants em 
braces fish and seafood Hypersensitiveness 
to all kinds of fish is vei) rare, it is usuallj 
confined to one or more species Group rela 
tionships exist but ha\e not been adequatelj 
in\ estigated Ever) species of fish can, in 
principle, be responsible for allerg} The 
specified) is so great m some occasional cases 
that the patient will react only to Norwegian 
sardines, for example, and not to an) other 
(De Besche) As a rule the reactions appear 
ver) promptlj as urticaria, angioneurotic 
edema, dermatitis (Fig 127), gastro intestinal 
disorders, and even asthma Unfortunately, 


Ratner, Baljeat and Bowen) Hvpsrsensi 
ti\ eness to fish is sometimes so extreme that 
se\ere anaph\ lactic manifestations ma> be 
pro\ oked bv the mere odor (see p 242) 

Mention must also be made here of other 
seafoods that frequently act as allergens, 
such as mussels, o>sters lobsters crayfish, 
shrimps, and crabs 

Finally , all kinds of meats come into con 
sideration as potential nutritive allergens 
pork first and foremost, then beef \eal, lamb, 
mutton rabbit, chicken, turkej, duck, goose, 
as well as the \anous game foods De 
Besche reports attacks of asthma attributable 
to horse meat in Europe In this connection 
Kopaczew ski’s and Roux s independent ob 
senations, m Poland and Trance, respective!) , 



skin tests cannot be depended upon It is 
not alw a> s eas> , in a gi\ en case, to decide 
whether there is a nutritive allerg) or whether 
some toxic b) products maj not have been 
formed (b> improper refrigeration, for ex- 
ample) Strangely enough, the hvpersensi 
tiv eness quite often relates onl) to cooked 
fish — as for example, in Kuestner’s famous 
case that led to the discover) of the Praus 
mtz Kuestner reaction This explains wh) 
caviar (raw sturgeon roe) maj sometimes be 
eaten with impunit) b) an individual who is 
hypersensitive to cooked sturgeon 

Minute traces of fish protein often suffice 
to provoke symptoms — as, for example, the 
infinitesimal particles of fish skin commonly 
used to clear coffee m Norway (De Besche), 
and similarly used to clear cheap white wine 
in France— not to forget the traces of protein 
remaining m cod liver oil (Hoffman and 


that a higher percentage of primary reactions 
following injections of horse serum is found 
among individuals who regularly eat horse 
meat than among those who eat other varieties 
of meat, seem worth) of special attention 
On the other hand, Hansen reported a fatal 
allergic reaction in a child w ho ate horse meat 
sev eral weeks after an injection of horse serum 
Sausage, ham, and other prepared meats de- 
serve special mention as nutritive allergens, 
although it is true of course that the causal 
agent js not alw av s the animal protein itself, 
but occasionall) the salt, pepper, spices, or salt 
peter that has been added, or intermediai) 
products resulting from the smoking process 
Some of the hypersensitivities to lard, goose 
fat, and similar shortenings are attributable 
to traces of the particular meat protein re 
mauling in the fat, in which case the allergic 
manifestations disappear on preadmimstra 
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tion of the corresponding propeptans; but a 
few of these patients can be proved to be 
allergic to the fat itself Individuals hyper- 
sensitive to pork, therefore, cannot eat pies, for 
example, that have been prepared with a 
shortening consisting of hog lard Certain 
common sources of error should be pointed out 



Fig 123 Scbiccte Deraiititis in Child or Seven- 
teen Months, Dce to Hypersensittvexess 
to Veal 

here: nearly all canned soups, including vege- 
table and chicken soups, contain beef, as does 
also certain gelatins. Veal is frequently used 
as a substitute in. chicken salad 
It is noteworthy that in cases of hypersensi- 
tiveness to the meat of a certain animal, the 
liver, sweetbread, kidney, and brain of the 
animal can be eaten with impunity. The 
contrary has also been observed. Thus, Har- 
ten reported a case of se\ ere asthma follow ing 
ingestion of lamb, beef, and chicken h\ers, 
while the meats of these animals were well 


tolerated This h\ persensitiveness, in other 
words, was organ-specific and not species- 
specific 

Group sensitivity is not very common, as 
a rule the hypersensitiv eness is in relation to 
one or two of the meats most frequently 
eaten The w riters ha\ e frequently observed 
that individuals allergic to beef, could tolerate 
veal and vice versa. Meats are not infre- 
quentlv responsible cutaneous manifesta- 
tions (Figs. 128, 129). In rare instances, 
unusual clinical pictures ma}' be traced to 
animal protein, as illustrated in Figure 130. 



Fig 129 Chronic Dermatitis Doe to Hypersensi- 
tiveness to Beef 


2 Foods of Plant Origin 
While, in the light of our present knowledge, 
the allergenic factors in foods of animal origin 
are almost exclusively proteins, it has been 
prov ed that a number of substances (proteins, 
carbohydrates, fats, salts, acids, or spices) 
can be the active agents in cases of hvper- 
sensitiv eness to vegetable foodstuffs Fur- 
ther investigation will be required to deter- 
mine whether or not allergenic action can also 
be exerted by other chemical substances of 
nonprotem nature but specific for the par- 
ticular plant Thus, Schoenhof claimed to 
have demonstrated such an allergen in as- 
paragus, and . Jadassohn and Zaruski in 
celery. The hypersensitiveness is occasionally 
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a reaction to added substances as for ex 
ample the green coloring matter used for 
staining gelatin This dye contains 2 6 per 
cent of aniline color (Baer 1088 ) 

V" - '7 





Almost all authorities agree that hyper 
sensitiveness to zt heal floi r is among the most 
common of all nutritive allergies This is 
readily expla ned by the fact that flour is 
eaten with almost every meal For wheat 
flour is a constituent not only of bread maca 
rom spaghetti noodles cakes pastr es and 
pies but also of gravies soups cream sauces 
sausages and coffee substitutes wheat is also 
found in many other food products such as 
infant foods prepared flours and propr etary 
breakfast cereals The commercial trade 
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names are never to be taken too literally for 
certain brands of corn flour buck heat flour 
rje bread and even pumpernickel conta n 
vheat flour Gluten a preparaton for da 
betics also contains wheat Ralston Ry 
Rrisp is a product that can be depended upon 
as being free from w heat e B g or mi k 
\ vheat free diet vill be found on \ 191 
We have observed a number of cases m 
hich the hypersensitiveness to heat vas 
specific— le in vh ch rye corn and other 
cereals were tolerated Occasional instances 
of group h>persensitiveness to many or all 
flours are also encountered of course 
Hypersensitiveness to rye occurs more fre 
quently in Europe than m America owing to 
the simple fact that in general ry e is eaten far 
more extensively there It is interesting to 
note the observation reported by Benjamins 
and by Gutmann that hay fever patients 
with hypersensitiveness to rye pollen respond 
to the ingestion of rye bread with hay fever 
manifestations which disappear when it is 
eliminated from the diet and reappear when 
it is again eaten 

Corn is a not uncommon cause of allergy 
W hile corn flour is not generally much used in 
bread it is extensively eaten in the form of 
corn meal or as hominy polenta etc The 
avoidance of corn when ind cated is quite 
) difficult since corn or corn syrup is probably 
combined in more prepared foods than any 
other single foodstuff As de from its inclu 
s on m many breakfast cereals salad oils 
(such as Mazola) corn meal and cornstarch 
this food must be looked for in any of the 
following almost all commercial candies 
chewing gums marshma lows many sausages 
hams and bacons almost all canned fruits 
and some frozen fru ts many breads and pas 
tries most ice creams ices and sherbets 
baking powder prepared desserts including 
gelatins Bourbon and other whiskeys car 
bonated beverages and some tomato soups 
and catsups Popcorn may act as both an 
ingestant and inhalant Cornstarch is widely 
employed as a dessert and as a th ckemng for 
soups gravies and sauces 
Barley is utilized in children s foods coffee 
substitutes soups and above all in the manu 
facture of malt and beer Oats are widely 
eaten in the form of oatmeal particularly as a 
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breakfast food, but also in prepared crackers 
and wafers. Rice is rarely an offender. 

Mention must be made here of other plants 
that, although not included among the cereals 
from the botanic point of view, are used either 
alone, or more frequently in combination w ith 
wheat, corn, and other flour, in the prepara- 
tion of bread, cakes, and proprietary food 
products. 

Buckuheat allergy is relatively rare, but can 
be extraordinarily severe. It is advisable, 
therefore, to be cautious in carrying out skin 
tests with buckwheat. 

Hypersensitiveness to flaxseed cereal must 
also be mentioned here. Flaxseed is present 
in Roman Meal and in Uncle Sam’s Health 
Food. Vaughan has reported the case of a 
woman w ho was so allergic to flaxseed that she 
responded with angioneurotic edema of the 
tongue and of the mucosa of the mouth to 
the first mouthful of flaxseed cereal. Bowen 
and Walzer observed manifestations of flax- 
seed allergy brought on by drinking milk from 
cows that had been fed flaxseed meal 

Cottonseed flour is occasionally contained in 
human foods, especially bakery products and 
cereals, and is sometimes used in the manu- 
facture of gin. Simon 1037 has described three 
pertinent cases of asthma along with burning 
and itching of the mouth and swelling of the 
lips following ingestion of cookies probably 
made with this substance. He feels that the 
water-soluble fraction exceeds the oil in im- 
portance. As mentioned elsewhere, appre- 
ciable quantities of cottonseed may appear 
in cow’s milk if it is included in the animal’s 
feed. The widespread use of cottonseed oil 
w ill be considered below . 

Finally, there is soy bean flour, which is 
being used more and more as a substitute for 
other kinds of flour, largely because of its 
high protein and fat content and its extremely 
low carbohydrate content. A strained aque- 
ous suspension of the pulverized beans looks 
like milk, and is employed as a milk substitute 
for patients allergic to milk — children as w ell 
as adults — and by some bakeries. Soy bean 
flour is often employed in combination with 
wheat flour in the preparation of cakes, bread, 
rolls, pastries, crackers, macaroni, and bis- 
cuits, as well as in sauces, coffee substitutes, 
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certain cereals, cheese preparations, season- 
ings, ice creams, soups, pork sausage, lunch 
meats, and other foods Roasted and salted 
soy beans are served like nuts. Fresh soy 
bean sprouts are included in Chinese dishes. 
Soy flour and lecithin derived from soy beans 
are used in many commercial candies Wight- 
man ,03S reported asthma due both to ingestion 
and to inhalation of soy beans. 

b) VEGETABLES AND ERUITS 
Hypersensitiveness to \ egetables is far more 
common than the literature would seem to in- 
dicate It may well be said that there is no 
vegetable that has not at one time or other 
been the demonstrable cause of an allergy. 
Most common!}' encountered, however, and 
probably also the most severe, are the cases of 
hypersensitiveness to the legumes (peas, beans, 
soy beans, lentils, peanuts). Then come, in 
approximate order of frequency, tomato, car- 
rot, spinach, cabbage, asparagus, rhubarb, 
celery, onion, and garlic; occasional observa- 
tions concern sweet potato, white potato, 
cauliflower, cucumber, turnip, pumpkin, 
squash, and other vegetables. Zohn 991 has 
described an unusual case of hypersensitive- 
ness to spinach manifested by gastro-intestinal 
symptoms and asthma. Of the vegetables 
found by Hopkins 1039 to be the sole nutritional 
causes of some instances of infantile derma- 
titis, spinach and white potato were the com- 
monest offenders, being exceeded only by egg, 
wheat, milk, and orange 
Those vegetables — and the same applies to 
fruit — that are obtainable only at certain times 
of the } ear, can cause seasonal s}mptoms, 
while those items that are always available 
must be taken into consideration all through 
the year. Cooke S9 described a pertinent ex- 
ample in a woman with a pruritic eruption 
about the right eye occurring from June 
until October of eacli year and clearly related 
to the ingestion of tomatoes. Although patch 
tests were negative, direct local application of 
fresh juice reproduced the lesions 
Occasional cases have been reported in 
which the patient is allergic only to the raw' 
and not to the cooked vegetable, and vice 
versa. 

‘M* Wight* B J Allergy 9: 601, 1934. 
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Skin tests are notoriously misleading in 
cases of hypersensiti\ eness to \egetables 
The results are \ery frequently nonspecific, 
or may show group reactions — for example, 
positi\e reactions to all legumes in the pres 
ence of a clinical allergy to peas alone On 
the other hand, in many cases of allergy skin 
tests are consistently negatne The reasons 
for th is ha\ e been considered elsew here Con- 
\incingly positi\e reactions will not infre 
quently be obtained if fresh \ egetable or 
fruit juices are employed for scratch tests, 
even though the protein content and sterility 
are not thereby controlled 

Among the fruits, strawberries, bananas, 
oranges, grapes, and apples are the principal 
offenders There have been occasional re 
ports, however, of hypersensitiv eness to pears, 
cherries, plums, raspberries, gooseberries, and 
other fruits 

Kahn 1090 reported that m southwest Texas, 
citrus fruits, due to their high rate of con- 
sumption, are a leading nutritive allergen, 
usually causing chronic rhmopathy , urticaria, 
or dermatitis, and rarely asthma or angioneu 
rotic edema Skin tests are almost invari 
ably negative Although berries, apple, 
peach, apricot, and banana sensitivities are 
rare in this region tomato, pineapple, can 
taloupe, and watermelon are frequent offend 
ers 

Very' interesting was the case of a 22 year 
old patient observed by the senior author who, 
after eating tangerines and oranges, regularly 
complained of headache and showed a bluish 
violet discoloration of the face due to vascular 
dilatation, characteristic of the nitntoid crisis 
The appearance of these symptoms was effec 
tively prevented by an injection of adrenalin 
prior to ingestion of the fruit Other pa 
tients after eating oranges ha\ e complained of 
outbreaks of sweating and of a sensation of 
heat m the head Hill 1091 and Goodman and 
Burr 1092 found orange juice to be an important 
cause of infantile dermatitis, while Hopkins 1099 
reported that it is exceeded in this respect 
only by egg, wheat, and milk Zahorsky 1093 
pointed out that orange juice, which contams 
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about 1 per cent of a readily absorbable pro 
tein, is not required by breast fed infants 
under 4 months of age, or should at least be 
given with extreme care because of its sensi 
tizmg properties \\ hether it is the protein, 
the ethereal oil, or the aud that is the allergen 
in a given case of hypersensitiveness to citrus 
fruit, can only be determined by appropriate 
tests (Urbach and \\ iethe IOM ) When, for ex 
ample, orange propeptan is beneficial the pro- 
tein of the orange may be assumed to repre- 
sent the allergenic factor, otherwise, such 
methods as outlined on page 301 must be 
employed 

Cooke* 9 described an acute generalized der 
matins following the ingestion of cantaloupe 
Although mtracutaneous tests were negative, 
patch tests with the fresh fruit were positive 
Behdjet observed cutaneous manifestations 
on an allergic basis produced by ingestion of 
figs or fig preserves Kahn 1090 reported urti 
cana due to eating raw figs, along with con- 
tact dermatitis from the leaves of the tree 
As a rule, fruit is allergenic only in the raw 
state — in some cases, however, only when 
cooked Occasionally the allergenic action is 
restricted to certain parts of the fruit (skin, 
peel, pulp, or seed) 

Nuts, particularly peanuts, almonds, Bra 
zil nuts, walnuts, chestnuts, filberts, and pe 
cans, frequently evoke allergies, often severe, 
usually manifested by rhmopathy, asthma, or 
urticaria Peanut butter is included in many 
home and commercial recipes for candy and 
cookies The junior author has observed a 
severe constitutional reaction, with coma, 
asthma, generalized urticaria, impalpable 
pulse, and indetectable blood pressure, within 
15 minutes after a known peanut sensitive 
patient ate one half a cookie that was later 
determined to hav e been prepared with peanut 
butter Application of a peanut or of a bit 
of the same cookie to the lower lip for one 
half minute resulted in marked swelling per- 
sisting for several hours 
The following instructions should be given to 
patients hypersensitiv e to peanuts (Efron 109 ') 
Peanut may be contacted in 
Roasted or sailed peanuts 

>M4 Uebach E and Wiethe C Muenehen med W chnschr 78 
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Candy containing peanuts and peanut oil 
Cate made with peanut flour (likelv to be used 
as a substitute for almond flour in macaroons) 
Certain hams from pigs fed peanuts 
Peanut butter, cooking oils, salad oils, «alad 
dressings, shortenings, lard compounds, oleo- 
margarine, canned sardines, packed dues, 
adulterated oli\ e oil, canned fish, etc 
Cattle feed (peanut oil cake as stock feed) 
Epinephrine in oil — Parte Da\ is Co Epmephnne 
in gelatin or sesame oil, the latter prepared In 
the Winthrop Co , max be substituted 
Do not eat peanuts, peanut butter, or food, con 
taining peanuts or peanut flour 

Be certain that satad oils, salad dressings cooking 
oils, and shortenings do not contain peanut oil I'sr 
pure lard, rendered chicken fat beef fat or Mazda 
oil. 

Do not use oleomargarine, canned sardine* packed 
dives, or canned fish that max contain peanut oil 
Do not u«e milk (or milk products) obtained from 
cattle which may have been fed peanut oil cake, since 
the protein is excreted in the cow’s milk 

Do not eat chocolate cand> and candv bars unless 
vou are certain that thev are not made with peanut 
oil. 

Peanut oil is a high grade oil and is therefore more 
likely to be found in the more expensive products 
Many products labeled mereh as containing vege- 
table oils ma> have peanut oil as an ingredient 

Finally, mention should be made here of 
hjpersensitiveness to chocolate (cocoa), which 
is relatively quite common. Its most frequent 
clinical manifestations are migraine and al 
lergtc rhinitis On the basis of experimental 
investigations, Joltrain 1098 advanced the opin- 
ion that the protein components of the cocoa 
bean are not nearly as active allergemcallv as 
is the cocoa butter The question can be 
decided, in a given case, by administering 
cocoa propeptan: when this treatment is bene- 
ficial, it shows the cocoa protein to be the 
causal factor; otherwise, it mav be the cocoa 
fat. 

c) EDIBLE FUNGI 

Among the edible fungi, mushrooms are 
outstanding as not infrequently allergenic. 
As an illustration may be mentioned the case 
of dermatitis following ingestion of certain 
types of edible mushrooms reported by Heller- 
stroem . 1097 Hvpersensitiv ities to baker’s and 
brewer’s yeast and to the molds used in the 
manufacture of cheese must be included in 
this category. Yeast is widely employed in 

“* JOITIUN, F - Les urticaim Pan.. Doio, M*> 
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the preparation of raised bread, griddle cakes, 
fermented beverages such as beer, and some 
cheeses, it is of course also consumed in the 
form of j east cakes. Highly instructs e cases 
have been described by Taub 1099 (asthma due 
to yeast) and by Leopold 1099 and Cadrecha 
Alvarez 1100 (asthma following the use of taka 
diastase, which is prepared from Aspergillus 
oryzae) Biederman 1101 was able to trace urti- 
caria and angioneurotic edema to the small 
quantities of yeast in bread and other baked 
products. Gutmann’s 1102 case is especially 
striking- the patient underw ent seven laparot- 
omies within six vears because of a very 
severe intestinal spasm simulating an ileus; 
the true cause of the condition was finally 
found to be hypersensitiveness to the yeast 
in beer. In a case observed by the writers, 
the patient, an elderly man, had for years been 
suffering from a great v anetv of allergic symp- 
toms (urticaria, migraine, spasm of the 
unnary bladder, and renal colic) that disap- 
peared as soon as he desisted from drinking 
beer Here, as w ell as in another case, in which 
the patient suffered from a chronic urticaria, 
we were able to demonstrate experimentally 
that the veast in beer was the causal agent 
Occasionally there have been patients with 
hypersensitiveness to the molds used in the 
preparation of certain kinds of cheese (Ca- 
membert, Roquefort, Gammelost). 

d) SPICES AND CONDIMENTS 
Spices and condiments act as allergens with 
relative rarity. Mustard, black pepper, and 
vanilla seem to be the only items worthy of 
any serious consideration. Avoidance of va- 
nilla is particularly difficult, since it is included 
in the preparation of so many different foods 
Isolated cases have been observed, however, 
in which there was demonstrable hypersensi- 
tiveness to Cayenne pepper (paprika), ginger, 
anise, caraway seed, saffron, nutmeg, pepper- 
mint, cloves, poppyseed, cinnamon, and 
thyme. But, in dealing vv ith these substances, 
one must always bear m mind the possibility 
of an indirect action due to irritation of the 
gastro-intestmal mucosa. Owing to this irri- 

•»>*T»Cb.S J J Allergy 3 sS6. t*32 
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tation, undigested or insufficiently digested 
protein of the ingested food may be absorbed 
and so come into the blood stream 

e) VEGETABLE GUMS 

While gum arable, karaya gum , and Iraga 
canlh are not foods per se they are often 
added to prepared foods such as candies, gum 
drops, ice creams, ice cream powders, gelatin 
and junket desserts, fillers for commercial 
pies of the custard variety, some salad dress 
ings, and some diabetic foods Hie newer 
cheese spreads, such as pimento spread and 
relish spread, may contain as much as 10 per 
cent of gum stabilizer (tragacanth, karaya, 
or locust bean) Karaya gum, also known as 
Indian or Sterculia gum, is contained in emul 
sified mineral oils and many proprietary 
laxatives, including Bassaran, Imbieoll, 
Karaba, and Mucoral Since it is found in 
many denture adhesive powders and some 
tooth pastes, it maj be ingested from these 
sources The vegetable gums have been ob 
served to elicit urticaria (Bowen 110 *), gastro 
intestinal disorders (Figley 985 ), migraine (A1 
varez 1101 ), and other s>mptoms As noted 
elsewhere they may also act as inhalants and 
contactants Chicle, the base of chewing gum, 
was reported to cause allergic rlnnopathy 
(Klemman 1105 ) and laryngeal edema followed 
by shock like manifestations (Frank 1106 ) The 
possibility of sensitization to psyllium, quince 
seed, and other commercial gums should not 
be overlooked 

/) BEVERAGES 

Alcoholic beierages can cause clinical mam 
fes tat tons of allergy , both specifically and non 
specifically Their specific action is due to 
traces of foreign substances that they contain 
e g substances employed in the preparation 
(or clearing) of the beverage, such as barley, 
malt and yeast in beer (see p 312), rye, 
corn or wheat in whiskey, fish glue egg white 
isinglass, or yeast in cheap white wine and 
cheap champagne In addition, alcoholic bev 
erages are capable of aggravating allergization 
nonspecifically by increasing the permeability 
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of the gastro intestinal tract thus facilitating 
the absorption of insufficiently digested food 
proteins into the blood stream It is well 
known that in many cases of hypersensitive- 
ness to oysters for example, the intolerance 
becomes manifest only when considerable 
quantities of alcohol are consumed at the same 
time 

^s for the nonalcoholic beierages milk and 
cocoa have been discussed above Hyper 
sensitiveness to coffee is not frequently en 
countered, and in such cases, according to 
Gutmann one must differentiate between 
allergy to coffee, to caffeine, and to surrogates 
added to the coffee True coffee allergy is due 
to the products resulting from the roasting 
process therefore, the coffee is tolerated when 
the greater part of these substances is removed, 
as in the specially prepared brands of coffee 
Reactions are not prevented from appearing, 
however, by drinking so called caffeine free 
coffee The latter is of course recommended 
in case of hypersensitiveness to caffeine An 
interesting observation was reported by Tunck 
a patient suddenly reacted w ith angioneurotic 
edema and intestinal spasm to a brand of 
coffee he had been drinking regularly for years 
in another locality Painstaking investiga 
tion revealed the fact that the water in the 
town where he had formerly lived had a high 
calcium content causing precipitation of the 
major part of the substances formed during 
the roasting process, thus rendering them 
ineffective while the soft water in the locality 
of his new home merely dissolved these sub 
stances A case reported by De Besche lllus 
trates the necessity of ascertaining and con 
firming the specificity m ei ery case b; means 
of appropriate experimental controls An 
asthmatic child always suffered attacks follow 
mg ingestion of fish and also after drinking 
coffee The response to the latter was found 
to be attributable to the fishskm commonly 
used in Norway to clear coffee 

Hypersensitiveness to coffee may express 
itself m a great variety of clinical mamfesta 
tions Thus, Gutmann observed itching, neu 
rodermatitis, urticaria angioneurotic edema, 
intestinal spasms, diarrhea, gallbladder colic, 
rhinopathj, and asthma Adelsberger and 
Munter 1069 were able to confirm these find 
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ings. Rappaport 1107 observed se\ ere non- 
thrombocytopenic hemorrhages from the nose, 
rectum, and vagina that were due to coffee 
allergy. 

Tea is very rarely the cause of an allergic 
condition. Bulkier reported the disappear- 
ance of a severe resistant dermatitis in a 
nursing infant after the mother stopped 
drinking tea. There are isolated reports of 
hypersensitiveness to camomile tea, sage tea, 
and others 

g) VEGETABLE TATS 

Vegetable fats may be allergenically active 
on account of the minute quantities of protein 
they contain, but may also act in themseh es. 
possibly through their fatty acids We ha\e 
already discussed elsew here the problem as to 
whether lipoids (as well as carbohydrates) are 
to be regarded as true allergens or as haptens 
(see p. 118). In practice, the question can be 
answered by administering specific propep- 
tans; if they are beneficial, the hypersensitive- 
ness is shown to be linked with the protein 
factor; if not, one may assume the presence 
of a true hypersensith eness to fat. 

Patients sensitive to \egetable oils should be 
warned about their widespread use, often in 
mixed form, in a large number of commercially 
prepared foods, such as sardines, tuna fish, 
potato chips, doughnuts, popcorn, salted nuts, 
and cocktail crackers The possibility of the 
unannounced substitution of oleomargarine for 
butter or the adulteration of butter by res- 
taurants, bakeries, and other food handlers, 
should be kept m mind. 

From the allergic standpoint, cottonseed oil 
is by far the most important vegetable fat. 
It is sold under many trade names, such as 
Wesson oil, or as salad oil, table oil, or sweet 
nut oil, as w ell as under its ow n genenc name. 
It is widely employed in the manufacture of 
oleomargarine, Crisco, cottolene, Jewel, Vege- 
tole, and many other shortenings, mayon- 
naises, and salad dressings. It is frequently 
used as an adulterant in or substitute for 
oli\e oil. Chocolate candies often contain 
cottonseed oil, and it is used at fruit stands to 
polish fruit. 

Olive oil is frequently adulterated with 
cottonseed, com, or other oils. Pure olive 
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oil, however, has been proved to be the cause 
of at least a few isolated cases of true hyper- 
sensith eness (Vaughan 51 ). Corn oil is used 
in salad oils and for shortening in bread and 
cakes. Soy bean oil, which is being increas- 
ingly employ ed, should be kept in mind as a 
potential food allergen Like cottonseed oil, 
which it equals in total quantity of production, 
soy bean oil is contained in oleomargarine and 
other butter substitutes, many shortenings, 
salad dressings, mayonnaises, and baked prod- 
ucts Finally, nut fats, such as peanut oil 
and almond oil, must be mentioned. Instruc- 
tions for the avoidance of peanut are given 
above. Hypersensitiveness to cocoa butter 
is discussed on p. 311. 

3 Carbohydrates 

Hypersensitiveness to carbohydrates and 
intolerance of carbohydrates are, of course, two 
fundamentally different conditions The 
former is a rare allergic phenomenon probably 
based on a hapten mechanism, while the latter 
is a metabolic disorder generally considered a 
forerunner of diabetes. In either case, ad- 
ministration of sugar is followed by the appear- 
ance of general or cutaneous manifestations 
that disappear after elimination of carbohy- 
drates from the diet In order to differen- 
tiate the mechanism, sugar is again given at 
a time when the patient is free of symptoms, 
but this is preceded by an adequate injection 
of insulin If the manifestations now fail to 
appear, the case is to be regarded as one of 
carbohydrate intolerance (latent diabetes), if 
they reappear, as hy persensitiveness to carbo- 
hydrates. 

\\ e are here concerned only w ith the latter 
condition Both Leiner and Pulay have re- 
ported cases of infantile dermatitis in which 
administration of sugar brought on exacerba- 
tion with marked weeping, elimination of 
sugar resulted m healing. According to 
Weigert, hypersensitiv eness to carbohydrates 
.s occasionally the underlying cause of stroph- 
ulus infantum — a claim the senior writer 
has twice been able to confirm. Additional 
reports of allergy' to ca ne sugar hav e been made 
by Mathieu, Rowe, Vollbracht, and Schick. 

Aside from the 2 cases of strophulus infan- 
tum just mentioned, the senior author made 
the following observation: 
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A man aged 50 presented extensive eczematous 
changes that tv ere refractory to all therapeutic meas- 
ures The glucose tolerance test was perfect!} nor 
mal nevertheless, m view of the possibility of reten 
tion of carbohydrates in the skin alone (Lrbach and 
Lentz 110 ®), a strict diabetic diet was prescribed with 
the result that the condition «oon cleared up 
Strangely enough the condition was exacerbated when 
insulin was administered together with small quanti 
ties of carbohydrate Close observation for several 
da}s revealed that the itching and skin manifestations 
always recurred when carbohydrates were included 
in the diet Since insulin did not bring about tolerance 
of carbohydrates, the presence of genuine hypersen 
sitiveness to sugar was assumed For weeks the 
patient was kept on a diet that was almost completely 
free of carbohydrates These were then cautiously 
added to the diet in slowly increasing quantities 
The patient was soon definitely cured 

In another case, the patient, a woman of 53, 
had been suffering for several jears from re- 
current attacks of an intensely pruritic papu 
lar eruption Trial diets (see p 186) dis 
closed that ingestion of generous portions of 
carbohj drate foods caused a marked exacerba 
tion of the pruritus and reappearance of the 
skin lesions, elimination of carbohydrates from 
the diet was promptly followed by definite 
improvement 

Hypersensitiveness to honey should also be 
mentioned here, a few authenticated cases 
have been reported Sometimes the hyper- 
sensitiveness relates only to certain types of 
honey, and evidently depends on the source 
from which the bees have taken the honey 
Thus, cases have been reported of urticaria m 
individuals allergic to buckwheat or to linden, 
following ingestion of honey from bees that 
fed on these plants or flowers It must be 
remembered, furthermore, that honey fre 
quentl'y contains considerable amounts u/ 
pollen, this is capable of eliciting typical symp 
toms in hay fever patients 

4 Salts and Acids 

Allergic responses to ingested table salt were 
first reported by Strouse But it was Gerson 
who emphasized the importance of table salt 
as an allergenic factor, particularly in cases of 
allergic migraine Vallery Radot and Rou 
ques I,0# demonstrated the connection between 
no* Urbach E and Lentz J W Arch Dermat ASyph 52 301, 


a severe outbreak of urticaria and hypersensi 
tiveness to table salt (based on evidence of 
positive cutaneous tests with salt, and almost 
complete disappearance of the urticana fol 
low ing elimination of table salt from the diet) 
Gutmann 1110 demonstrated that table salt is a 
relatively frequent cause of a variety of allergic 
manifestations (asthma, migraine, urticaria, 
angioneurotic edema, and neurodermatitis) 
Urbach and \\ illheim’ 111 were the first to 
undertake a series of investigations along 
strictly chemical lines, intended to ascertain 
which of the components of the salt was re 
sponsible for the hypersensitiveness Expen 
ments revealed the fact that, in our cases at 
least, the hypersensitiveness was not in rela 
tion to salt — sodium chloride — but only to the 
anion, chloride, the cation, sodium, was toler 
ated perfectly These investigations are of 
importance because they serve to explain why 
such hypersensitive persons can tolerate salt 
mixtures that do not contain chlorides — as, for 
example, curtasal Furthermore, the same 
authors succeeded in demonstrating that 
anions and cations possess mutually antago 
nistic properties, thus making it possible to 
neutralize the action of the allergenic anion 
by increasing the cation content of a salt A 
preparation known as titro salt is an example 
of this kind of salt mixture 

The practical significance of hypersensitive 
ness to salt may be illustrated by an example 
Ficure 131 shows a prurigo like exanthem of 
about ten years’ duration in a woman of 50 
The cause of this condition was found to be 
a hypersensitiveness to protein and to spices, 
which was readily dealt with by means of 
propeptan treatment and by elimination of 
pepper and paprika from the diet Never 
theless, new eruptions and intense pruritus 
occasionally reappeared It was observed 
that these symptoms regularly occurred after 
ingestion of highly salted dishes When the 
patient was put on a salt poor diet, these 
manifestations promptly receded (Fig 132), 
they could be made to reappear immediately, 
however, by administration of 5 Gm of salt 
xn the form of a powder, or by injection of 600 
cc of physiologic salt solution Permanent 
cure (observation period, three years) wa« 




iy Radot P . 
10 1041 1919 


id RODQUfes 


cc dermit et 


>»• Gctuanv M J fortschr 
mi U bbach E udBBMEl* 


Therap 9 ill 1533 
Klin Wchnschr 11 1012 1»32 



I^GESTA\TS 


315 


achieved by replacing table salt with a chlo- Such patients can be cured by using distilled 
ride-free salt mixture. water, or b\ \olatilizing the chlorine by boil- 

Similarh, Urbach and \\illheim uu demon- ing the water 
strated the presence of h\ persensitn eness to Sour dishes have long been held responsible 
certain organic acids and their salts Here, for the appearance of shin manifestations 
too, the allergenic action was restricted to the Kollert is of the opinion that hypersensitive- 
anions. Xaturally, experimental testing must ness to sour apples, w hich he observed quite 
be undertaken in e\ ery single case, for w e ha\ e frequently, is attributable to the acid. Tuhs 
also had occasion to observe patients who were reports the case of a woman whose papulo- 



Fig 131 Appearance of skin before treatment FlG 132 Healing after four weeks of propeptan 
tberapi, u=e of salt substitute, and elimination of 


allergic to a number of cations. Elimination 
of the demonstrably harmful substances brings 
prompt relief. 

Hypersensitiveness to the chlorinating 
chemicals in drinking water has been reported 
a few times Watson and Kibler 1112 described 
a case of asthma and functional colitis from 
this source, Dutton 1113 one of dermatitis, and 
Gutmann 1111 two cases of chronic urticaria. 

W aison, S R . and Kisles, C S J Allergy 5. 197, 1931 
““Dctton, L O ibid t 471, 1935 
““Geniuot.u J ibid 15:393, 1944 


urticarial exanthem of mam years’ standing 
w as prcn ed to be provoked b> ingestion of sour 
loods, particularly lemonade The senior 
author succeeded in demonstrating that an 
isolated hvpersensitn eness to acetic acid 
(vinegar) was the cause of an urticaria that had 
recurred tor four years, and also of a lichen 
urticatus (Fig 133) of one \ ear’s standing in 
a girl of 13. The symptoms m the latter case 
could also be elicited by oral administration of 
synthetic acetic acid (100 cc of a 3 per cent 
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solution) as well as of Oa Gra of acetylsah 
cj lie acid whereas acetic acid neutralized with 
sodium bicarbonate was tolerated perfectly 
If the possibility of hypersensiti\ eness to 
acid is kept in mind such cases (caused by 
wnegar wine oranges lemons pickles etc) 
will be found much more often than the litera 
ture would lead one to suppose 

B DRUGS 

Drugs may produce their effects through in 
gestion injection inhalation contact with or in 
unction into the skin and very rarely through 
absorption by the mucous membranes of the 
mouth, rectum urethra and vagina In this 


31) In allergic hypersensitiveness on the 
other hand the type of reactive manifestation 
is entirely independent of the chemical and 
pharmacody namic properties of the drug and 
depends only on \ hich tissue has been aller 
gized W e shall here consider the latter 
phenomenon ie drug allergy exclusively 
Elsewhere we have discussed in some detail 
the facts indicating that so called drug ldio 
syncrasy is actually the same as drug 
allergy The experimental studies of Ober 
mayer and Pick s and particularly of Land 
sterner 16 have given strong support to Wolff 
Eisner s old theory that a non antigenic drug 
on entering the body may form a compound 



Fig 133 Lichen Urticatus Dce TO Hypersensitlveness to Acetic Acid (\ lnecar) 


chapter confined to consideration of inges 
tants the discussion w ill be restricted to those 
drugs that act by way of the gastro intestinal 
route The others will be considered in the 
appropriate places 

A distinction is made in principle between 
two t ypes o f hypersensitiv eness to drug s 
H ie nrst, frequently called “drug intoleranc e 
consists in an exaggeration of the physiologic 
action of the drug Tor example certain in 
dividuals react to 001 Gm ('/* gram) of 
morphine vv ith all the signs of sev ere morphine 
poisoning others react to a single dose of 0 2o 
Gm (4 grains) of quinine with buzzing m the 
ears nausea and other symptoms These 
are manifestations of toxin hypersensihie less 
attributable to the character of the poison 
and classified here as nonallergic pathergy (p 


antigen with tissue protein or serum protein 
Obermayer and Pick 15 iodized proteins thus 
forming antigens which on injection into am 
mals called forth antibodies specific to itself 
but not to the original protein Landsteiner * 
demonstrated that conjugated antigens com 
posed of a drug and a protein can anaphy lac 
tize the organism These studies established 
the fact that drug allergy can be produced by 
artificially conjugated proteins Multnos and 
Schlesinger 16 confirmed these findings by ex 
penments on the isolated uteri of sensitized 
guinea pigs employing the Dale technic But 
the question as to the mechanism by which 

uOb£»*aye» F and Pet E P IWn klm Wcbns h it 
659 1903 17 26 1904 19 327 1906 
UUMCL os M G and Scams ge* E Proe Soc Eipe 
B ol L Vlfd So 30 1936 
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drugs are conjugated in the organism remains 
unanswered. It cannot be accomplished by 
simply mixing phenolphthalein, for example, 
with human serum in titro, but only by enteral 
or parenteral introduction of this drug into 
the organism (Rosenthal* 54 ). It would seem 
that the allergen consists of a compound in 
which the drug or significant cleavage prod- 
ucts of the drug form antigenic combinations 
with proteins of the host There are on record 
a few instances in which the existence of these 
conjugates has actually been demonstrated. 
Thus in a case of allergic edema due to acetyl- 
salicylic acid, Oriel 4 * 1 succeeded in isolating 
from the patient’s urine an aspirin-proteose 
complex which elicited a positive skin test, 
while both the drug and the proteose alone 
failed to do so. Similarly, Rosenthal 459 re- 
covered a phenolphthalein-serum antigenic 
complex from the blood of the rabbits in his 
experiments. The host organism thereafter 
becomes hypersensitix e not only to the simpler 
drug alone, which represents a “hapten,” but 
to others as well, provided they retain the 
significant atomic grouping (Zinsser, Enders, 
and Fothergill 11 ). The nonprotein character 
of these agents is the basis of the earlier ob- 
jections to the idea that the same mechanism 
is operath e in drug sensitiveness as in protein 
allergies; the now well-established tbeoiy of 
the hapten mechanism supplies one of the most 
important links in the analog}’ between drug 
and other allergies. 

As regards the clinical occurrence of drug 
allerg}-, it is noteworthy that it very frequently 
appears when medication is resumed alter a 
period of interruption, although it can occur 
at any time in the course of therapy with 
either large or small doses For these reasons 
there is no reason to consider cumulative ef- 
fects to be significant. The amounts required 
to produce allergic manifestations are gener- 
ally much smaller than those required for 
pharmacologic or toxic action. Once sensiti- 
zation has taken place, manifestations are 
likely to recur after each exposure to the 
offending or closely related drugs e\en in 
small quantity, unless successful therapy is 
instituted. 

It is extremely doubtful whether there is 
such a thing as a natural drug allerg}'. The 
possibility of a hematogenous intra-uterine 


sensitization, or of sensitization by way of 
breast milk or by other antecedent exposure, 
can almost never be absolutely ruled out. 

The diagnosis of drug allerg}' can be estab- 
lished with certainty only by appropriate 
a\ oidance and re-exposure tests. A few other 
tests have been successfully employed. 
Duke 300 recommended that, since acetyl- 
sahcylic acid (aspirin) is readily soluble in 
slightly alkaline solutions and therefore in 
saliva, a small speck of this drug be placed on 
the tip of the tongue. In allergic individuals, 
symptoms will appear within one minute; w hen 
they do, further absorption can be stopped by 
repeatedly rinsing the mouth with a teaspoon- 
ful of vinegar or dilute acetic acid in a glass of 
water. A similar technic has been recom- 
mended for use before giving diodrast by 
injection. Blank 733 described a sort of con- 
tact test on the buccal mucosa by having the 
patient hold a tablet of the drug against the 
mucous membrane for 10 to 20 minutes, the 
test site being read immediately and in 24 
hours. The immediate reaction is edema and 
occasionally vesiculation around the edge of 
the area, while the late reaction consists of 
vesiculation. The junior author has obtained 
positive results with aspirin, sulfathiazole, 
sulfadiazine, and codeine. This method ap- 
pears to be fairly reliable, particularly when 
positive, and safe Leftwich 1117 utilized the 
serum of patients under sulfonamide therapy 
with a drug level between 2 and 25 mg per 
hundred cubic centimeters for tests on cases of 
suspected sulfonamide hypersensitiveness. It 
may be postulated that this contains a sul- 
fonamide-plasma protein combination, the 
drug acting as a hapten Intracutaneous in- 
jection of 0 05 cc. of such serum will in positive 
cases produce a definite wheal-like response 
with intense erythema, and the de\ elopment 
of pseudopods when the reaction is marked, 
reaching its maximum in 15 minutes and fad- 
ing in 30 minutes, while in negative tests and 
control subjects there is little or no increase in 
the size of the initial w heal. The criterion for 
positivity is a difference in size of at least 4 
mm. diameter between the test and the con- 
trol wheals, rather than the absolute size. 
Rarely, the scratch-patch method (p 177) 
will produce positive responses when all other 
m >lJEmnCH, W B Bull Johns Hopkins Hosp. 74 26, 19H. 
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tests are negative, as has been observed by 
the junior author with penicillin and mercu 
punn In contrast to the usual experience, 
Pelner 1118 found that his cases with scarlatim 
form rashes and swelling of the eyes and face 
due to ingested iodides taken in the form of an 
iodine-containing salme laxative and in a 
throat lozenge containing calcium iodide, 
showed positive reactioio to simple patch 
tests performed by applying a drop of tine 
ture of iodine td the skin 
As a rule, neither mtradermal nor patch 
tests with drugs are capable of eliciting posi 
tive reactions, probably because the antigen 
is not the drug per se, but some derivative 
formed in the body through oxidation, reduc 
tion, or other metabolic processes — the secon- 
dary antigen Tor the same reason, passive 
transfer of hjpersensitiveness fails in cases of 
fixed drug eruptions, except when Naegeh’s 
transplantation method is used Dameshek 
and Colmes 111 ® claim that strongly positive 
reactions can be elicited with a mixture of the 
drug and the patient's own serum A positive 
cutaneous reaction to such “serumized” amin 
opynne was also found by Austin 111 * 11 to be 
quite specific for aminopyrme hypersensitive- 
ness, and Blank 1120 has obtained some promis 
ing results w ith other drugs 

An accurate and comprehensiv e history is of 
great help in reaching a diagnosis The ques- 
tion as to whether drugs have been taken is 
frequently answered in the negative, for the 
simple reason that many patients are so 
thoroughly accustomed to taking their vita 
mins, laxatives, headache tablets, or aspirin 
that they no longer regard these preparations 
as medicine It is advisable, therefore, to 
frame such questions not generally, but spe 
cifically Furthermore, it must not be over 
looked that certain drugs — or rather, 
chemicals — are often taken unintentionally 
and, indeed, without the patient’s knowledge 
Phenolphthalein may be ingested in many 
ways other than in the well known laxative 
preparations This chemical is often re- 
sponsible for the pink coloring of mouth 
washes and tooth pastes and of ice creams and 

Ilia Pelner L J Lab i. Cl n Med 27 1150 1912 
1 1* Dameshek W and Colmes A J Cl n Invest gation la 
85 1936 

i„«* Austin V T J A M A 120 911 1912 


cake icings Belote and Whitney 11 ” 1 have 
catalogued 104 preparations containing phe 
nolphthalein, including intestinal lubricants, 
stimulants, and antiseptics , and digestants 
stomachics, and cholagogues In the major 
lty of these items, no indication of the presence 
of the drug is given on the label 

Fresh fruits vegetables, and also tobacco 
(Barksdale 1125 ) often contain appreciable 
amounts of the arsenic used to combat in 
sects Wine and cider are likely to contain 
arsenic for the same reason As pointed out 
by Aj res and Anderson, 1123 drinking water m 
some localities is cleansed with arsenic con- 
taining aluminum sulfate Of the foods fish, 
especially shellfish, naturally contain arsenic, 
as do milk and eggs when the feed of the am 
mals producing them contains this chemical 
Finally, Sulzberger 4 pointed out that in cer 
tain districts — eg, near smelting works — 
one finds a hundredfold increase in the amount 
of arsenic in the blood and urine of persons 
who live on the lee side of blast furnaces 

Bowen 11 ’ 4 has pointed out that ascorbic acid 
(vitamin C) tablets contain excipients which 
are capable of causing sensitization 

There are now about 350,000 organic drugs 
and a few thousand inorganic chemicals used 
as medicines (Abramowitz 112 ’'), and any drug 
probably can produce an allergic response or 
other undesirable effects in sensitized indi- 
viduals In view of the tremendous number 
of prescribed dosages and of home remedies, 
the over all incidence of drug allergy is sur 
pnsingly low, and probably less than that due 
to foods 

Drugs can evoke every type of skin mam 
festation, and the same drug may elicit the 
most varied responses in the same patient 
Aside from the skin eruptions the following 
are among the reactions most frequently en 
countered asthma, rhinopathy, nausea, ma 
laise, attacks of abdominal cramps and 
diarrhea, bleeding from the urogenital tract, 
granulocytopenia, ljmphadenopathy, swell- 

im Belote G H and Whitney H A K Arch Dermat & 
Syph 36 2 9 1937 

mi Barksdale EE J A M A 115 672 1940 
11 Ayres S Jr and AnDERSON V P ibid 97 437 1931 
in* Bowen R Letters internal Corr Club of Allergy Series 5 
68 1941 

ua Abrasiowitz E W M Cl n North America 22 


1938 


I.YGESTA.VTS 


319 


ing of the joints, pain in the extremities, fever, like dermatoses, exfoliative dermatoses; pur- 
nitritoid crisis, and final!}', anaphvJaeticdeath. pura ; acnelorm (Fig. 141), nodular, ulcerative, 
Among the skin manifestations, the follow- pemphigoid, and \egetati\e drug eruptions 
ing are more or less commonly observed: (Fig 142). The skin manifestations are 
acute (Fig. 134) and chronic (Fig 135) derma- usually generalized, but may be restricted to 
titides; polymorphous erythemas (Fig. 136), certain areas — the face, for example, or the 



Fic. 134 Dermatitis Dce toOru. Admivistrxtiox of Digit xlis 



Fig. 133. Chronic Dermatitis of Hands after Prolonged Ingestion or SoDmi Salicylate Used as 
PRESERYATnX IN C AWED FrCTT 

morbilliform (Fig. 137), scarlatiniform (Tig leg. Exen palmar dermatoses may be caused 
138), and pityriasis-rosea-like types, less fre- by commonly used drugs, such as the sulfon- 
quentiy, bullous (Fig. 139) or erysipeloid amides, especially sulfapyridine, iodine and 
exanthems; occasional enanthems (stomatitis), bromine containing compounds, antipynne, 
fixed drug eruptions (Fig 140); urticaria; arsenic and gold compounds, and insulin (An- 
angioneurotic edema; erjthema eradativum derson"”) Sian lesions due to drugs are 
multiforme; erythema nodosum; lichen-ruber- vnde.son, n h corr^pondtnee, j x ji a iw.J66.iws. 




Ingestants 


321 


often arranged in a symmetric pattern. As a 
general rule, they are of sudden onset, pinkish 
to purplish in color, asymptomatic, and afeb- 
rile. They are likely to appear within the 
first two weeks of treatment, or, as so often 
noted, when the drug is again administered 
after a rest period. 

The clinical picture of allergic drug exan- 
thems is only rarely characteristic for a cer- 
tain chemical, such as bromides (Fig. 142), 



iodides (Fig. 141), phenophthalein (Figs 140, 
145, 146), and antipyrine (Figs. 144, 147) 

Table 32 summarizes the most common 
allergic symptoms along with the drugs that 
are most likely to produce them. Table 33 
reviews the more important drugs in alpha- 
betical order, together w ith the allergic symp- 
toms that each most frequently e\okes. 

The fixed drug eruptions merit special con- 
sideration here. The term “fixed” does not 
refer to the duration or persistence of the 
lesion, nor to the residual pigmentation, but 
solely to the fact that the location of the lesion 


on the body is “fixed” — i.e., that a previously 
affected area can be activated by re-exposure 



Fic 139 HipzRSENsixrvExxss to Sctfithiazole 
Resclteng in Generalized Bullous Eruption 
Case of 25 j ear-old Xegro locallj treated with sulfa 
thiazole ointment for diffuse pjogeruc infection on legs. 
Same therapi w as emploj ed for three relapses in period 
of one \ear For fourth relapse he was gi\en sulfanil- 
amide b\ mouth and developed ervthema within six 
hour* Six months later, because of intractableness of 
pyogenic *hin disease , chemotherapy was again at 
tempted with 0 5 Gm of suliathiazole, and was followed 
in two hours b\ generalized bullous eruption (Cour- 
tesi Drs D M Pillsburj and C S Liungood) 



Fig 140 Ftxzo Dm o Exvimos Due to Pmenox- 

PHTHILEIN Hi PERSENSITIVEVEsS 

to the drug or other excitant. The typical 
lesion is a round or oval plaque, often edema- 
tous, and rather sharply defined. Its size 
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TlO 14 1 HVFFRSENSITIVENfSS TO IODIDE AOMINIS 
TERFD FOR ASTHMA (IOD>DFRMl) 



I o 142 Bromide H\ crsensitivevess in Lpi 

LEPTIC P VriLNT (BROMODERM V) 


\anes from that of a small co n lo that of the 
palm of the hand (Fig 14o) The number of 
lesions in a given case may range frrm one 
(riG 143) to as many as several <1 /en (Fig 
144) The color is usual!} w ne red at first 
later becoming violaceous and finalh slate 
bluish The affected site frequentl} shows a 
residual pigmentation of varym 0 degree and 
duration (Fig 146) \esicles are occas on 
all} formed with subsequent desquamation or 
crust formation Fixed eruptions are not m 
frequentl} located in the mucosa of the mouth 
and genitalia (Fig 147) they are hkel> to be 
\ esicular or pemphigoid in character 
Tor many years the opinion was general!} 
held that fixed drug eruptions were almost 
always due to antipyrine acetphenetidin and 
p'neno'ip'nt'na'iein This view was Ima’l'l} and 
effective!} exploded however by Abramo 
witz and Noun 1,27 and by Chargin and 
I eifer 1 28 when the} published their admirable 
compilations of all the pertinent cases in the 
literature along with the cases they themselves 
had observed (due to sulfonamides salicylates 
barbiturates etc ) Furthermore Abramo 
witz and Russo" 29 have recently made a com 
pilation of agents other than drugs that can 
produce the same clinical picture even in 
eluding foods as for example lentils (Lr 
bach 0l6 ) and tomatoes (Cooke 1047 ) 

The fact that fixed drug eruptions are of 
allergic nature has been proved by means of 
the passu e transfer of the hypersensitiveness 
(autotransplantation method) b} Kaegeh*** 
Knowles 011 and Lrbach tJ 
The senior author 150 as well as Loveman ' 71 
has shown that although epidermal and cu 
taneous tests with the drugs constantlv fail 
to elicit reactions in normal skin sites the} 
are positive when performed on previousl} 
affected areas This coincides with the known 
fact that transfer of the hypersensitiveness 
can be achieved only with pigmented — le 
with specificall} allergized— epidermis 
Space does not permit even a brief resume of 
the huge number of reports of sensitivit} to 

> Abiakou tz E W and Nov. M H Ar h D mat A 

Syph 35 875 1937 

»C asov L andLrirtt W J In est Dermal 3 313 1W0 
»Ab*ah witz E W and Rvsso J J A h Dermal ASyph 

41 707 19*0 

•Urbach E Zentra bl f Halit u Ces h e ht Lr 39 37 1912 

> Loveman A B J A M A 192 97 193* 
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various drugs, so that only those of unusual Codeine, morphine, strychnine, emetine, 
nature or importance may be considered Of ephedrine, quinine — practically every known 

Tablf 32 — Clinical Symptoms Due to Drugs 


Type of Symptoms 

Drag* 

Erv thematous eruptions morbilliform 
and scarlatimform erythemas, exfo- 
liative dermatitis 

acetv lsahcy lie acid, aminop) rine, antipy rine, arsenicals, balsams, barbit- 
urates, belladonna, bismuth, chloral, cmchophen, codeine, digitahs, 
emetine, ephedrine, iodides, me r cun , methenamine, morphine, 
opium, phenobarbital, phenolphthalem, qumme, salicylates, sulfon- 
amides 

Eczematous eruptions 

arsenicals, chloral, ephedrine, mercury , procaine, quinine 

Urticaria, angioneurotic edema 

acelphenetidin, acetv Jsahcy lie acid, aminopy rine, anlipy rjne, arsenjcals, 
atropine, belladonna, bromides, cmchophen, digitalis, dmitrophenol, 

1 ephedrine, emetine, iodide s, morphine, opium , phenobarbital, phe- 
nolphthalein, quinine, salicylates, sulfonamides 

Ery thema-multiforroe-like eruptions 

acetphenetidin, aminopynne, antipvnne, iodides, phenolphthalem, 
salicylates, sulfonamides 

Bullous eruptions 

| antipv nne, bromides, chloral, iodides, quinire, phenobarbital, phe- 
1 nolphthalem, sahey lates 

Acnelorm eruptions 

! bromides, chloral, iodides 

Femphigoid, vegetative, ulcerative 
eruptions 

bromides, iodides, sulfonamides 

Fixed eruptions 

acetphenetidin, aminopv rine, antimony , antipy rine, arsenicals, barbit- 
urates, bismuth, cmchophen, emetine gold, mercurv, phenolphtha- 
lein, quinine, sahey lates, sulfonamides 

Pruritus • 

acety lsahcy lie acid, aminop\ nne antipy rine belladonna, codeine, ipe- 
cac, mercurv, morphine, opium, phenobarbital sulfonamides 

Granulocv topema 

aminopy nne, dmitrophenol, sulfonamides 

Tever 

antipyretics, iodine mercury - qumme, sulfonamides 

Asthma 

acety Isalicyhc acid, hyoscyamus, ipecac, qumme sulfonamides 

Rhinopathy 

acety lsahcy he acid, antipy nne, iodides qumme 

Purpura 

arsenicals, aspirin, balsams, barbiturates, colchicine, dmitrophenol, 
ephedrine, ergot, gold, iodides, mercury, mrvanol, opium, quinine, 

1 salicylates, sedormid, sulfonamides, thiouracil 

Photosensitization 

| sulfonamides, barbiturates 


those ingested, the sulfonamides, barbitu- alkaloid— have been reported as capable of 
rates, alkaloids, and analgesics probably are sensitizing and of producing eczematous con- 
of prime significance. tact -type dermatitis. This dermatitis may 
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Table 33 — Symptoms of Drug Allergy 


Drug 

Symptoms 

Acetamlid 

erythematous erupt on 

Acetphenet d n 

erythematous urticar al or circumscribed fixed tipes of eruptions erythema 
multiforme 

Acetylsal cy he ac d (As 

asthma rhinopathy urt cana angoneurotc edema pruritus scarlatin form 
erythema purpura angmoid symptoms abdominal cramps shock collapse 
death 

Mlonal 

see Barbiturates 

Aminopj rine 

scarlat n form exanthem erythema multiforme 1 ke eruption urticar a pruritus 
agranulocy tosis 

Antipyrine 

morbilliform or scarlatimform erythema fixed ery thematous or bullous localized 
p gmented eruptions sometimes involving mucous membranes purpura urti 
carta 

Arsenic 

erythematous morbilliform scarlat m form eczematous papular bullous orpustu 
lar erupt ons generalized exfol ative dermatitis angioneurotic edema asthma 

Atropine 

see Belladonna 

Barbiturates 

morbilliform eruptions urticaria local zed fixed pigmented eruptions photosensi 
tization 

Belladonna 

ery thematous patches with pruritus scarlatimform erupt ons asthma 

Bismuth 

ery thematous eruptions bullous or hemorrhagic lesions 

Brom des 

acneform furunculoid pustular nodose tuberous bullous ulcerative or vegeta 
tive eruptions 

Chloral 

maculovesicular or scarlat niform erythemas eczematous eruptions acneform 
lesions 

Cinchophen 

urticarial or erythematous eruptions angioneurotic edema 

Codeine 

see Opium 

D g tal s 

erythematous scarlatin form or papular eruptions urticaria ang oneurotic edema 

D n trophenol 

urticaria granulocy topenia 

Ephednne 

erythemataus or eczematous erupt ons urticaria purpura 

Emet ne 

morbilliform or urticarial erupt ons 

Ergot 

purpura 

Iodides 

acneform pustular papular nodular bullous urticarial purpuric or vegetative 
eruptions angioneurotic edema rhinopathy 

Ipecac 

pruritus erythema asthma 
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Table 33 — Concluded 


Drug 

Symptoms 

Mercurv 

pruritus, er> thematous, eczematous, scarlatmiform eruptions, generalized ex- 
foliative dermatitis, purpura 

Methenamme 

localized er\ thematous lesions, generalized morbilliform eruptions 

Morphine 

see Opium 

Opium 

er\ thematous, morbilliform, scarlatmiform, or urticarial eruptions that itch m- 
tenselj and are usualU followed b\ desquamation 

Phenaeetin 

| see Acetphenetidin 

Phenobarbetal 

' generalized pruritus, erv thematous or bullous eruptions, including mouth and 
getutaL, urticaria, localized fixed pigmented eruptions 

Pbenolphthalein 

erj thematous or bullous eruptions, erosne lesions in mouth and on genitals; fixed 
en thematous or bullous pigmented lesions 

Quinine 

en thematous. eczematous scarlatmiform eruptions, followed b> desquamation, 
fixed pigmented erithema, urticaria, angioneurotic edema, thrombocj topenic 
purpura, rhinopathv , asthma, gastro intestinal s> mptoms, fever 

Salicv lates 

erj thematous or scarlatmiform eruptions followed b\ desquamation, purpura 

Sulfonamides 

erj thematous papular, bullous, morbilliform, scarlatmiform erj themas, exfoha 
live dermatitis, photoscnsitivitj , pruritus, urticaria, angioneurotic edema, 
purpura, fixed drug eruptions, 1> mpbadenopathv , hepatitis, granulocj topema, 
leucemoid reactions, hemohtic anemia, periarteritis nodosa, diarrhea; fever, 
asthma , nephritis 

Thiouracil 

leucopema, granulocv topema, fever, erjthematous maculo papular dermatitis, 
purpura, generalized lj mphadenopathj , swelling of submaxillar) sahvarj gfands, 
jaundice, arthralgia 


be elicited by both external exposure and 
hematogenous distribution to the skin after 
absorption. Many of these alkaloids also 
cause urticarial reactions and other mani- 
festations, such as asthma or rhmopathy. 
The cutaneous eruptions due to codeine have 
been described by Seidmann. 1132 Ephedrine 
may be absorbed when used in the form of 
nose drops, as in 10 cases of dermatitis ob- 
served by Abramowitz, 1133 and in 1 case with 
a bullous eruption on the hands and feet from 
the same source reported by Lewis”* 4 ; in this 
patient a strongly positive vesicular patch 
test and an urticarial intracutaneous test 
were obtained with a 1:1000 dilution of 

Sejdiunv, il - Arch, Berms t i. SyjA. A'j 651, 4943. 
n “ Aiuxom, E W . But. J. Dermat 15- 233, 1933 
“** Lewis, C M.: Arch. Dernut. &. Syph 49i 379, 19+4 


ephedrine hydrochloride EngeIsher [tSi re- 
ported an extensive and prolonged dermatitis 
with ridging of the nails in a 14-year-old 
asthmatic, appearing eight hours after a single 
dose of 16 mg (5 grain) of ephedrine sulfate. 
Desquamation of the affected areas persisted 
for many weeks. Although quinine sensitiv- 
ity is rare, Urbach 253 reported an eruption due 
to this drug (Fig. 138), and Braun, Czertok, 
and Kombleuth 1 ' 36 a patient with hyper- 
pyrexia, diarrhea, abdominal pain, rigor, and 
vomiting, in whom patch tests were positive. 
In 2 cases observed by Rose 11 * 7 w ith eruptions 
on the trunk and proximal portions of the 

!M* EsgeLceek, D. L New X otk State J Med. 45- 307. 1943. 

U* B*AT7V, K , Czeitok, J , and Eo tvs lews, W Tr Roy. Soc. 

Trop Med &. Hjg. 37- Ml, 19+3 
i»»Rose,W M-JAMA1B 9S5. 1943. 
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extremities swelling of the penis ai d scrotum 
and painful micturition the only contact with 



PYRINE IlYIFKSENSITIVENESS 



Fio 144 Disseminated Antipyrine Exanthem 


the drug previous to its ingestion as a malaria 
repressive measure was with the quinine con 
taming contraceptives employed b> the pa 


tients wives Beth fxed and general zed 
eruption in the same patient unusual when 
occurring at the same time — from quinidine 
was described by C ol ischiag 1 3 
Of the barbiturates M iss and L >ng‘ s frund 
that about •» p«r cent of patients react un 
favorably to phenol arl itai of which those 
with w healing and pruritus are due tc sensi 
tization while those with morbill form or 
scarlatimform maculopapular eruptions (riG 
H/) often with fever conjunctivitis stoma 
titis and pharyngitis are thought to be toxic 
The two types do not usually occur in the 
same patient Other barbiturates have sim 
lar effects (Tig 1%) Potter and Whitacre 11 " 1 
reported an unusual case of chills fever dif 
fuse eruption with desquamation and pro 
gressive anemia due to sensitivity to pheno 
barbital and amytal Diphenylhydantoin 
sodium (phenytom sodium dilantin sodium) 
is know n to produce a wide variety of derma 
toses in a fairly large percentage of cases and 
has been respons ble for at least one case of a 
fixed type of drug eruption (Barton and 

0 Leary 1141 ) Other cutaneous reactions 
caused by this drug include morb lliform and 
scarlatimform erythema exfoliative derma 
titis urticaria bullous ecchymotic purpuric 
and petechial eruptions and even a fatal 
hemorrhagic erythema multiforme 

\celylsaltcyhc acid (aspirin) and related an 
tipyretics and analgesics may be responsible 
for a wide variety of allergic manifestations 
among which may' be mentioned fever 
asthma (van Leeuwen 1 4 ) laryngeal edema 
(Muench 1143 Bornes 1144 ) bullous dermatitis 
(Fig 11) and fixed drug eruptions (Iigs 
143 144 147) Hurst 1143 described gastric 
hemorrhage following the ingestion of aspirin 
tablets and presumably on an irritative and 
not an allergic basis but Homgsberger 11 6 re 
ported that the hemorrhagic effects were not 

“• Course LAC r M J An la » 2 SOI 1942 
•Moss R E and Love W E A h Derma i. Syph 46 
385 1942 

o Potter J K and V h tacrf R J Ann Int Med 21 1041 
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limited to the stomach and described 3 cases eralK conceded that such untoward effects are 
of epistaxis following the absorption of this probable on an allergic basis, analogous to the 
drug, although definite proof of allerg)' is undesirable manifestations produced by the 
lacking. Fatal cases of thrombocytopenic sulfonamides (Gargill and Lesses im ), since 
purpura due to sodium salicylate were reported the clinical phenomena show much parallel- 
by Ashworth and McKemie 2577 and Rappa- ism, although the drugs are structurally un- 
port et al. iS7s related The commonest effect is fever or 



Pke>olphthaieix H\ persensitivzvess 

Fig 145 Appearance of fried drug eruptions Fig 146 Persistence of slate gnu pigmentation 
twenty four hours after ingestion of drug three months later 


The new drug Ihiouracil has been found to leucopenia, and the most serious granulocy- 

cau^e “toxic” reactions in 10 to 20 per cent of topema, which may terminate fatally 

cases of hyperthyroidism treated, although (Ferrer, Spam, and Cathcart, lm Gargill and 

CooLson 114 * 1 estimated the total incidence as Lesses, 1 '” Lahev et al . ,tM and others) In 

23 per cent, and Gabriloxe and Kert" 47 noted the experience of McArthur, Raw son, and 

complications in 3 of 9 patients, this proper- Means' 1 * 01 fever was the most conspicuous fea- 

tion being approximately maintained in a «T l an d les-es m f j \ m \ ir *<w r wj 

larger series (Gabriloxe et al ll47a ). It is gen- mmutiM i ,’sfuv d m . and cithcart, r t ib.d iit: 

616, 1915 
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ture of the reaction m approximately a per 
cent Other prominent manifestations in 
elude urticarial ery thematous maculopapular 
morbilliform and dermatitic eruptions gen 
eralized lymphadenopathy swelling of the 
salivary glands jaundice purpura anemia 
diarrhea arthralgia arthritis and edema par 
ticularly of the extremities Cooperative 
studies nMb 1 SBo involving several thousand 
patients indicate the incidence of these com 
plications to be approximately as follow s 
death 0 4 to 0 o per cent fever 3 to 3 per cent 
leucopenia 3 to 4 4 per cent agranulocytosis 
1 8 to 2 o per cent skin reactions 3 3 per cent 



Fig 147 Fixed Drlg Eruption Due to Vntipyrine 

IlYPERSENSITIVENESS 

Location and appearance of lesion i h cil us con 
fined to glans pen s could readilj cause erroneous dim 
cal diagnosis of syphilis 

glandular enlargement about 5 per cent and 
other manifestations about 2 per cent Pa 
tients with edema of the legs rash nausea 
vomiting diarrhea and enlarged salivary 
glands can sometimes continue the medica 
tion with reduced dosage (Williams and 
Clute 1151 ) Untow ard reactions usually appear 

within the first four to eight weeks of treat 
ment or after repeated courses In 2 cases 
McGav ack et al 1,514 were able to reproduce the 

* Moons F D J A MAIM MS 946 

MW i KLE W V Js Hardy S VI Hazel G R H ses D 
C \EWCOUER H S Sharp E A and Sisk W N bd 
130 343 1946 

Will uis R II and Clute H VI bd 128 6 1945 

4 McGav acr T H Morion J H Vocel M and Schww 
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syndrome of chills high fever urticar a and 
grippe like symptoms within six hours by a 
single dose of the drug Their attempts at 
hyposensitization were unsuccessful 
Finch’ 32 holds that the unpleasant si le ef 
fects following administration of diethylstil 
beslrol particularly nausea and vomiting but 
also including abdominal pains and migraine 
are an allergic response occurring only in 
women who had previously had nausea and 
vomiting of pregnancy and who had presum 
ably been sensitized to the secretions of their 
own gravid corpus luteum at that time 411 
such cases had negative skin tests to diethyl 
stilbestrol but positive to luteal hormone 
The allergen must be some substance pro 
duced secondary to stimulation from diethy 1 
stilbestrol or a meCabofic by product or end 
product of its metabolism probably the 
former Hyposensitization with small and 
gradually increasing doses was invariably 
Successful Severe angioneurotic edema of 
Various portions of the body was observed by 
Saphir and \\ einglass 153 strongly positive 
intracutaneous reactions were obtained and 
the symptoms disappeared when the drug 
was discontinued 

The widespread and ever increasing use of 
the sulfonamides and the host of patients who 
have been sensitized to them justifies con 
sideration of this topic at length Long 1 54 
estimated that possibly 10 to lo million people 
received one of the sulfonamide derivatives in 
one year in this country and review of large 
senes of cases indicated a total of 11 9 per 
cent complications with sulfanilamide lo9 
per cent with sulfapyndine 18 9 per cent with 
sulfathiazole and 6 5 per cent with sulfadia 
zme There has been insufficient experience 
with sulfamerazme to arrive at an adequate 
evaluation of its sensitizing properties but it 
probably compares with sulfadiazine in this 
respect Sulfaguanidme and succinylsulfa 
thiazole (sulfasuxidine) give rise to untoward 
effects far less commonly than the others 
probably due to their poor absorption from the 
intestinal tract However the junior author 
has seen an acute severe generalized vesicular 
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dermatitis persisting for 10 days, following a 
single test dose of 0.25 Gm. of sulfaguanidine 
in a patient who had been sensiti 2 ed months 
previously during treatment for bacillary 
dysentery. 

Brown 11 " has reviewed the subject of 
allergy to the sulfonamides. 

Sensitivity to the sulfonamides most fre- 
quently appears between the eighth and 
fourteenth days of treatment and appears to 
depend more on the factor of time than on the 
total dose employed (Erskine lIS4 ). Kent and 
Diefendorf, 1157 however, found that neither 
factor was significant. Delayed reactions may 
appear up to 4S hours after chemotherapy has 
been stopped, so that administration for more 
than 6 days makes sensitivity a posstbihtj 
It is particularly likely to occur during a sec- 
ond or third course of therapy at various in- 
tervals of time, occasionally quite long. 
Under such circumstances, reaction to the first 
and small doses is not unusual. Despite an 
overwhelming number of reports conhrming 
this influence of repeated courses, Green, 
Steckel, and Michener 115 ’ found that the 
nature, incidence, and severity of untoward 
reactions to the readministration of sulfathia- 
zole in both patients and control subjects were 
not significantly different from those of the 
first course. This was true up to five courses 
of treatment. Moreoxer, they observed re- 
actions as early as the second day following the 
initial dose, before there had been time for 
sensitivity to develop. Unlike most obser\ ers, 
they felt that the lei el of dosage was a factor 
in determining the tolerance. Hence, with- 
out minimizing the possible toxicity of these 
drugs, the nature of which is not clear, they 
believe that it is not a hypersensitiveness, and 
that the danger of repeated doses has been 
o\ eremphasized. 

Almost all authorities, howexer, are in 
agreement both on the possibility of sensitiza- 
tion to sulfonamides, capable of \erification 
by various clinical and test methods, and on its 
potential dangers. Hence, it must be strongly 
emphasized that these drugs are not to be used 

“ B*ow\. E. A Ana AUerjrv Is l«, 194 3 
*"* Etsnsr, D Lancet 2- 563. 1912 

“"Erit.C and DirreVBonr. H W Cm J M Sc 299. MO, 
1945 

Gtfis, R c„ Sttcxxl. 51 L . *nl Uracvn. J M 513 


haphazardly and without clear clinical indi- 
cations Their careless employment in minor 
or self-limited diseases is to be soundly' con- 
demned — lest the cure be worse than the dis- 
ease There is reason to think that an in- 
creasingly large portion of our population is 
being sensitized, and that such allergization 
w ill persist for long periods of tune, rendering 
necessary and even life-saving chemotherapy 
impossible when it is really needed. The 
sulfonamides should be reserx ed for infections 
in which they have been proved efficacious 
and which are severe, potentially dangerous, or 
extending Patients should always be care- 
fully questioned about previous sulfonamide 
therapy, both systemic and local, and es- 
pecially about possible untoward manifesta- 
tions. If the disease is such as to allow delay’ 
in treatment and any uncertainty exists, a 
single test dose of 0.5 Gm. may' be tried and the 
patient obser\ ed for sec eral hours for allergic 
effects 

It is also important to know that patients 
are often sensttized by local application of 
sulfonamides to diseased skin ui the form of 
ointments or powders, thereby leading to 
untoward reactions on subsequent internal 
administration Livmgood and Pilisbuiy 11 ” 
described 12 such cases, all characterized by 
malaise, fever, exacerbations of local sy Tup- 
toms, and a generalized hematogenous "id”- 
hke eruption which was “e.xplosixe” in its 
onset (Fig 139) They properly warn that 
the indications for the use of topical sulfona- 
mide therapy should be carefully weighed, 
and that it should not be continued for more 
than 5 days Shaffer, Lentz, and McGuire 1150 
performed Prausmtz-Kuestner and Urbach- 
Koemgstem passu e transfer tests with the 
serum and blister fluids of 4 such cases. 
Strong immediate urticarial and delayed tu- 
berculin-type reactions were obtained with 
the former method and highly suggestive re- 
sponses with the latter, indicating the presence 
of both circulating and tissue antibodies. It 
it to be noted that the original local sensitizing 
exposure to the sulfathiazole may or may not 
have resulted in local dermatitis at the time. 
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The eruption precipitated by ingestion of the 
drug tends to begin and be most severe at 
sites where the sulfathiazole was applied 
locally , although it may later disseminate 
widely, and it may mimic the eruption under 
treatment Pyogenic sensitivity, especially 
to the Staphylococcus, appears to be a pre 
disposing factor to the sensitization particu 
larly chronic impetiginous dermatitis, rather 
than impetigo, ecthyma, or acute pyogenic 
complications of fungous infections or of acute 
contact dermatitis The cases described by 
Ellis 1 161 differed m giving positive direct patch 
tests to sulfathiazole There is e\ idence that 
vehicles containing lanolin or cholesterol 
compounds increase the possibility of sensiti 
zation to the drug Numerous others authors, 
including Cohen, Thomas, and Kalisch 116 ’ and 
Burgess 1,63 have reiterated the necessity of 
considering this source of allergization and of 
caution in administering sulfonamides by 
mouth if local therapy has been used pre 
viously fisher"** found that in 100 patients 
m whom local or general dermatitis followed 
the local application of sulfanilamide, the 
skin rash could be again evoked by a single 
oral dose of 0 5 Gm of the drug The in 
corporation of sulfonamides in commercial 
readv prepared bandages for minor wounds is 
unsound for the reasons given above There 
is every reason to believe that sulfonamide 
containing gargles, chewing gums, nose drops, 
nose and throat sprays, intranasal and intra 
tracheal instillations may act m the same way 
The routine use of suspensions of sulfonamides 
for the prevention of impetigo m nurseries is 
also potentially dangerous 

Evidence that even small doses of these 
drugs may produce reactions is found in the 
experience of Lee 11 ®* that a single dose of 2 0 
Gm of sulfadiazine elicited untoward effects 
in 128 cases among 25,000 subjects A1 
though most of these were mild, in 3 patients 
hyperpyrexia and mental disturbances en 
sued, while in 6 the symptoms persisted for 
3 days and even as long as two weeks 
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Black Schaffer, 1166 in necropsies of a cases of 
fatal reactions following therapeutic use of 
sulfonamide compounds found the basic le 
sion, as m experimental protein anaphylaxis, 
to be a necrotizing fibrinoid arteritis of the 
smaller vessels The cellular exudate was 
monocy tic in composition The reticulo en 
dothelial system was hyperplastic and the 
sinusoids were crowded with macrophages 
showing phagocytosis of ervthrocvtes and 
leucocytes This phenomenon was thought 
to be the morphologic expression of the ad 
dition of some substance to the blood cells 
(possibly a conjugated sulfonamide group) 
rendering them foreign Black Schaffer sug 
gested the possibility that these homologous 
foreign cells” may elicit the production of 
antibodies — an instance of endogenous allergy 
—and may account for the hemoly tic anemia, 
the leucopema and the agranulocy tosis 
Ingestion of sulfonamides mav give rise to 
a great many allergic manifestations, mdud 
mg a wide variety of skin eruptions photo- 
sensitiv lty conjunctiv ltis granulocy topenia 
or agranulocy tosis hemoly tic anemia throm 
bocytopenic purpura, generalized lymphad 
enopathy , hepatosplenomegaly , fever, polyneu 
ntis, asthma, hepatitis, nephritis or nephrosis, 
and periarteritis nodosa Several of these 
conditions in any one patient are the rule 
Certain renal complications of hematuria, 
oliguria, azotemia, and urinary concretions 
are thought to be not on an allergic basis but 
rather the result of purely mechanical effects 
due to the precipitation of sulfonamides and 
their acetylated forms m the renal tubules 
and pelves, or in the ureter and bladder 
Such disturbances as nausea, v omiting, head 
ache, veiVigo, tmmViis mental effects (con 
fusion delirium, excitement, depression, even 
psychoses), and peripheral neuritis are at 
tributed to toxic effects of the sulfonamides, 
especially sulfanilamide and sulfapyndme, on 
the centra! and peripheral nervous system 
Cyanosis, due to the formation of methemo- 
globrn and rarely of sulfhemoglobin, and acido- 
sis, both often caused by sulfanilamide, are 
also pharmacologic effects None of these 
non allergic conditions will be discussed here 
The skin rashes due to sulfonamides are com 
monly of the erythematous, morbilliform. 
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scarlatimform, bullous, urticarial, or purpunc 
types. although ery thema-ncdcsum-like le- 
sions also occur. Splenomegaly and general- 
ized lymphadenopathy or fever may be asso- 
tiated with skin eruptions. Desquamation 
may follow* the scarlatimform type. In rare 
instances, ulcerations of the buccal or gingival 
mucosa may occur. The appearance of a 
mild erythematous eruption is not always an 
indication for immediate discontinuance of 
sulfonamide therapy. Among the less com- 
mon forms the following may be mentioned, 
generalized exfoliative dermatitis due to sulfa- 
diazine (Johnson 1147 ) , fixed drug eruption from 
sulfadiazine and sulfamerazine (Freeman 116 *), 
and associated with conjunctivitis and fever 
from sulfathiazole (Director 11 **): fatal bullous 
dermatitis from sulfamerazine ( Greenberg and 
Messer 1170 ), and from sulfadiazine (Dardin- 
ski l,7l );and nearly fatal generalized pemphigus- 
like reactions with fever due to sulfadiazine 
(Raffelto and Nichols 1172 ) and to sulfa- 
merazine (Kasselberg 1173 ). Erythema multi- 
forme-like eruptions and purpura have also 
been observed. Photosensitization not in- 
frequently occurs in patients receiving sulfona- 
mides for more than 6 days and will be mani- 
fested by a dermatitis of exposed parts. The 
active wave-length was found by Blum 117 * to 
be shorter than 3200 Angstrom units. In the 
military experience of Park and Platts 1175 in 
the Middle East, 4.3 per cent of a group re- 
ceiving sulfanilamide and 1.9 per cent of those 
receiving sulfapyridine developed light derma- 
titis of the parts of the body currently or 
previously exposed to light . Peterkin 1176 w hile 
in service in Xorth Africa and Italy observed 
that sulfonamide light dermatitis accounted 
for 72.2 per cent of several hundred cases of 
sulfonamide rashes. Other drugs, such as 
acrifiavine and cocaine, can reactivate a sul- 
fonamide light dermatitis. In most cases the 
lesions subside within a few days. Dark- 
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skinned individuals are less likely to develop 
this complication. The drug need not be 
discontinued, but all patients should be given 
appropriate instructions for the avoidance of 
sunlight 

Conjunctiv itis commonly occurs when sulfa- 
thiazole is given, and is sometimes accom- 
panied by sclent is, or by fever or skin eruptions 

Some degree of leucopenia often appears 
during sulfonamide therapy and should be 
checked by frequent white blood cell counts 
m order to forestall the more serious forms. 
About 250 cases of granulocytopenia or 
agranulocytosis from sulfonamide compounds 
have been reported in the literature (Long 1154 ), 
and with few exceptions occur after the twelfth 
day of treatment, most frequently between the 
seventeenth and twenty-fifth days, but as 
late as the seventieth day It follows the 
administration of sulfanilamide and sulfapyri- 
dine more often than the others. This con- 
stitutes one of the roost serious complications 
with a high mortality rate, and is an indica- 
tion for the immediate withdrawal of the drug 
In a few cases, leucemoid reactions, charac- 
terized by numerous immature granulocytes, 
appear, but apparently result in no harm to 
the patient 

\ slowly progressive or, more rarely, an 
acute hemolytic anemta may occur during 
sulfonamide therapy, with all the usual evi- 
dences of increased erythrocyte destruction 
and increased fragility. "While the milder 
forms may represent a direct pharmacologic 
effect of the drugs, the sudden onset of the 
acute type, often after small or initial doses 
of a second course, and its frequently accom- 
panying fever suggest a hypersensitive reac- 
tion It usually* appears in the first days of 
treatment, and more often from sulfanilamide 
and sulfapyndme than the others. Oliguria 
or anuria may* result from injury to the tubu- 
lar epithelium and from precipitation of acid 
hematin crystals in the renal tubules. 

Thrombocytopenic purpura due to sulfa- 
diazine in children has been reported by* 
Meyer , U7T Koteen, 1176 and several others, and 
to sulfathiazole by Strong and Glassburn. ,!r<i 
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Such cases often exhibit hepatosplenomegaly, 
lymphadenopath) , and fe\er, and often ter 
minate fatally However, an increase in the 
platelet count usually occurs during sulfona 
mide therapy (Kracke and Townsend 1179 ) 
Williams 1180 detected 9 instances of hepato 
splenomegaly among 1,000 cases treated with 
sulfapyndine 

Fever is a common manifestation of sulfon 
amide sensitivitj First 1181 noted it in 71 
cases among 186 reactions It usually ap 
pears between the fourth and fifteenth days of 
treatment or later though often within the 
first nine da) s (Kent and Diefendorf 11 * 7 ), is 
sudden in onset, intermittent in character and 
high in degree (sometimes up to 106 or 107 F ), 
and disappears rapidly when the drug is dis 
continued Brad)cardia is a constant fea 
ture Decided chills may be caused by re 
newed administration of even small doses, 
and along with the fever leucocytosis, and 
accelerated blood sedimentation may simulate 
septic conditions, confusing the diagnosis 
Lyons and Balberor 1183 called attention to the 
occurrence of high fever in a considerable per 
centage of patients 7 days after the readmims 
tration of sulfathiazole Dowling and 
Lepper 1183 found drug fever to be about three 
times more likely in the second course of 
treatment than in the first, and following 
sulfathiazole more often than sulfadiazine or 
sulfapyndine Fever may often be asso 
ciated with skin eruptions, polyarthritis, ar 
thralgias, peripheral neuritis, splenomegaly, 
and interstitial m>ocarditis Moeschlin, 1181 
reporting 6 cases of drug fever due to sulfa 
thiazole, observed that it is sometimes ac 
compamed by corneal infiltration marginal 
phlyctenae, and glossitis all of short duration 
When fever is caused by one sulfonamide, it is 
occasionally possible to substitute another 
safely, if such therapy is urgent 
Approximately 100 cases of polyneuritis fol 
lowing sulfonamide therapy have been re 
ported, according to Mueller, 1185 who added 
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an additional 7 instances It is particularly 
likely to occur after methylated preparations 
The lower extremities were more frequently 
involved than the upper and cranial nerve 
signs were rare The condition appeared in 
several cases within a few da>s of the start of 
a second course of therapj Tour patients 
also had moderate blood eosinophilia A1 
though pol> neuritis may sometimes be the 
result of toxic damage of nerve tissue Mueller 
believ es that more frequently it is a manifesta 
tion of an allergic reaction 
Asthma due to sulfonamides is relatively 
rare, but has been reported b> Randolph and 
Raw ling 1186 and Zanfagna 1,87 In one case, 
use of sulfathiazole containing nose drops for 
7 days appeared to be responsible for severe 
status asthmaticus Randolph and Rawl 
mg 1188 109 noted an initial diminution in the 
eosinophil count during the stage of reactive 
symptoms in 3 sensitive patients following a 
single dose of sulfonamide, with a return to 
relatively high levels 24 to 48 hours after in 
gestion Zanfagna’s case had giant urticaria, 
angioneurotic edema, and conjunctivitis, in 
addition to asthma and a positive passive 
transfer test was obtained 
Hepatitis with jaundice may follow inges 
tion of any of the sulfonamides, particularly 
sulfanilamide Other manifestations of sensi 
tivity (eruptions, fever, granulocytopenia) 
may be present at the same time Differen 
tiation from jaundice due to increased hemol 
ysis can be made by appropriate laboratory 
methods Hepatitis maj occur at any time 
during treatment, but usually after at least 
two weeks Two cases of acute diffuse hepatic 
necrosis resulting from sulfadiazine therapy 
were reported by Herbut and Scancaciot 
toll 1188 

Aside from the renal obstruction due to the 
mechanical effects of precipitated drug cr>s 
tals, already mentioned, there may rarel) en 
sue a form of nephrosis or nephritis with 
hyposthenuria or anuria and the appearance 
of albumin, casts and erythrocytes in the 
urine Since it is often accompanied b) fev er 


>* Randolph T G and Rabljnc F F A J A VI A 126 
166 1944 

*»i Zanfagna P E Bull U S Army M Dept No *4 p 117 
Jan 1945 

ii»Herbdt P A and Scaricaciottoli T M Arch Path 40 
94 1945 



Inczstanxs 


333 


and skin eruptions, and since ureteral irriga- 
tions and necropsy have in such cases failed 
to reveal evidence of cry stallization or intra- 
tubular concretions (Peters and Raven, 1159 
Bfack-Schaffer IWS ), it is thought to represent a 
hypersensitive reaction of the renal paren- 
chyma, particularly the tubules It may be 
produced by sulfathiazole, and less frequently 
by sulfapyridine, sulfadiazine, and sulfamer- 
azine. Permanent renal damage has been 
noted. 

The relationship of the sulfonamides to 
periarteritis nodosa w ill be considered in 
chapter XXIX. 

Although oral penicillin therapy has not 
as yet been extensively employed, the fact that 
it can cause skin manifestations is shown by- 
reports of a maculopapular rash along with 
nitrogen retention (Finland et al. 1190 ) and of 
a mild generalized urticaria (Bunn et al. 11 * 1 ). 

As an unusual example of an ingestant drug 
may be mentioned Markow’s report 1191 of an 
urticaria developing immediately after amal- 
gam had been used in filling a tooth. Exacer- 
bation of symptoms occurred on removal of 
the filling and on spilling of the amalgam in 
the mouth. A positive reaction to contact 
with mercury was elicited. Complete relief 
followed removal of all mercury -containing 
fillings. 

Fever is a frequent symptom in drug allergy. 
This is especially noteworthy because fever is 
rarely encountered in allergic diseases — with 
the exception, of course, of serum sickness 
The temperature is sometimes as high as 104 
to 106 F. (40 to 41 1 C). and, strangely 
enottgh, is especially high when the condition 
is due to antipyretics. As noted above, the 
sulfonamides are often responsible for drug 
fever. 

It does not appear to be definitely known as 
yet whether granulocytopenia and agranulo- 
cytosis are to be regarded as forms of drug 
allergy or drug intoxication. Although these 
conditions are almost certainly to be con- 
sidered as manifestations of toxicity when 

n ” Pits*;, J„ md Koven, A J Ann Ailersy 2 230. 19«. 
rK FLVtjuND, JtEADS. M., Osi, E IT J A Jf A 129. 

315, IW5 

“« Bm, P. A . JIcDeemott, W , Hu>lxy, S J , and Caste*. 

A C ibid 125- 320, 1913. 

»« Maseovt, R - Xew York State J. Med U: 1*43. m3 


they appear follow ing the use of dinitrophenol 
(which was once used in the treatment of 
obesity), the experiments of Madison and 
Squier 1133 would indicate that they are truly 
allergic when they appear following the use of 
aminopyrine. In a case of agranulocytosis due 
to aminopyrine in rectal suppositories, Ur- 
bach and Goldburgh 3197 suggested that the 
allergization was based on a hapten mechan- 
ism, the drug conjugating with breakdown 
products (proteoses and peptones) of the 
rapid destruction of protein incident to the 
marked weight loss resulting from the pa- 
tient's inability to eat Sulzberger* pointed 
out the same drugs which are likely to cause 
fixed eruptions, as given in a compilation by 
Abramowitz and Xoun, u:i also may produce 
granulocytopenia in other patients, as indi- 
cated in a list presented by Kracke. im 

Xo drug is free from sensitizing properties, 
although there is considerable variation among 
drugs in this respect. There is a range from 
those that allergize few if any' users, such as 
cascara sagrada, to those that sensitize almost 
100 per cent of all persons exposed. Xir- 
vanol, a hypnotic, which was formerly widely- 
used in the treatment of chorea, is perhaps the 
best example of the latter type: all individuals 
to whom it was administered in therapeutic 
doses developed rashes and showed symptoms 
almost identical with those of serum sickness 
(Madden 11 * 1 ). Xot infrequently- a state of 
hypersensitiveness seems to be created by 
intermittent administration, so that repeti- 
tion of a small dose, following a long free 
interval, produces a skin eruption that did 
not occur after the first course of treatment 
with the drug. Interestingly, the closely re- 
lated dilantin (phenytoin sodium) elicits aller- 
gic reactions in only' 5 per cent of patients. 

McArthur, Raw son, and Means 1150 * re- 
viewed the chemical factors rendering a drug 
capable of inducing hypersensitiveness, and 
suggested, on the basis of circumstantial evi- 
dence that the capacity- to bind proteins and 
possibly to blockade enzymes is the common 
chemical factor responsible both for the 
anaphylactic-like complications of chemother- 
apy and for the therapeutic effect. This 
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mechanism w ould appear to apply to sulfona- 
mides, thiouracil, arsphenammes, and other 
drugs 

Elsewhere we ha\e presented a detailed 
discussion of the fact that the hypersensitive 
ness is occasionally highly specific, while in 
other cases there is evidence of group hyper- 
sensiti\ eness Thus Urbach* 0 * has reported 
that individuals who are allergic to resorcin 
occasionally react to the isomeric compounds, 
pyrocatechin and hy drochmone A patient of 
Nathan and Stern’s, 1196 on the other hand, 
responded only to the resorcin itself 

It cannot be denied that, generally speak- 
ing, the treatment of drug allergy still leaves 
\ ery much to be desired The only absolutely 
certain and successful method is that of avoid- 
ance of the given substance In some rare 
instances success has been achieved by means 
of sheptophylactic preliminary admmistra 
tions {see p 216) or by means of the so called 
“rush” deallergization method (see p 214) 

In cases of sulfonamide hypersensitiveness 
substitution of another derivative should be 
considered, provided such therapy is indicated 
and penicillin is either not effective (as in 
bacillary dysentery, lymphogranuloma ve- 
nereum, and chancroid) or not tolerated It 
should not be attempted in the more serious 
types of reactions, such as agranulocytosis or 
thrombocytopenia, but may be cautiously tried 
in the milder forms In this connection, 
Park 1197 found that most patients react only 
to the single sulfonamide to which they are 
originally sensitized, but that if a patient is 
hypersensitive to two, he is probably sensitive 
to all, as well as sulphamlic acid 

Park 1197 found hyposensitization to sul- 
fonamides to be consistently successful The 
drug is administered orally in four or five di- 
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vided doses, beginning with an amount too 
small to cause a reaction (usually 0 1 Gm ), 
and doubling the dose daily until a mild reac 
tion occurs It is then continued at that 
level until the symptoms subside and then 
again increased gradually until 1 Gm is 
reached (generally in four or five days) 
About six w eeks treatment is necessary A1 
though one case was again found sensitive 
when rechecked a year later, he was much 
less so than before treatment Park suggests 
that if hyposensitization is deferred for a time, 
the benefit may be permanent Tate and 
Klorfajn 786 also reported considerable success 
in the oral hyposensitization of 30 cases of 
sulfonamide dermatitis It is necessary to 
wait until the original eruption has disap- 
peared, and the patient should avoid sunlight 
Continuous blood studies are essential A 
preliminary oral test dose of 0 125 Gm is ad- 
ministered twice daily, and if no eruption 
ensues, is very gradually increased to 2 Gm , 
repeated at 4 hour intervals Treatment is 
continued for at least 14 days No case ap 
peared to be resensitized Among the unto- 
ward effects noted were fever, aggravation of 
the dermatitis, and loss of consciousness in 
one case, and urticaria in two McCormick 119 * 
pointed out that vitamin C deficiency may be 
the conditioning factor which predetermines 
potential sensitivity to the sulfonamides The 
avitaminosis may be precipitated by increased 
vitamin demands due to the existing infection 
or to the toxic effects of the drug He sug 
gests determination of vitamin C m the urine 
prior to sulfonamide therapy and, if deficiency 
is found, large doses of ascorbic acid Several 
of his cases of sulfonamide sensitivity re- 
sponded favorably to this treatment Nico 
time acid has been suggested as having much 
the same effect 
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T HIS group comprises att the antigenic 
substances that allergize the organism by 
way of the parenteral route, and that, when 
reinjected, elicit manifestations of hvper- 
sensitiv eness. We must mclude here, there- 
fore, all drugs that are administered by sub- 
cutaneous, intramuscular, or intravenous 
injection, as well as hormones and vitamins. 
Foreign serums, particularly antitoxic serums, 
constitute an important group of injectants. 
Finally, the bites and stings of insects will be 
considered 

A. DRUGS 

The allergic manifestations brought on by 
the parenteral administration of drugs do not 
differ in principle from responses to the same 
drugs administered orally, except for the fact 
that the\- are, as a rule, more severe and of 
longer duration. Therefore, the reader is re- 
ferred to the section on allerg}' to sulfonamides, 
alkaloids, arsenic, barbiturates, bromides, 
iodides, digitalis, and mercury (p. 316). Here 
we shall consider only hypersensitiveness to 
penicillin, arsenicals, diodrast, gold, and local 
anesthetic agents— for the reason that these 
drugs are almost invariably administered par- 
enteraHy — and hypersensitiveness to bismuth 
when given by injection. 

1. Penicillin 

Penicillin may exert an allergenic effect by 
injection, by ingestion, or by contact. The 
last-named type of exposure will be considered 
in the next chapter, while orally administered 
penicillin was mentioned in the last chapter. 
On the whole, allergic reactions to this drug, 
unlike the sulfonamides, are not too common, 
and serious manifestations are rather rare. 

Lvons tm reported 12 cases of urticaria 
among 209 patients treated, Keefer et al.* 200 
14 cases among 500 treated, and Flinn et aL tMl 
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an incidence of 3 per cent of mild, transient 
urticaria. Single instances of giant urticaria 
have been observed by Criep 1202 and Barker. 1203 
Urticaria is undoubtedly the most common 
complication. It may occur at any stage of 
the treatment, and even several days after 
treatment is discontinued It usually re- 
sponds to epinephrine or ephednne, and rarely 
persists more than a few days, although it has 
been known to last lor as long as four weeks 
Since the urticaria is not infrequently accom- 
panied by fever (if the patient was originally 
afebrile, or higher temperatures m febrile 
cases), angioneurotic edema of the face and 
hands, arthralgias especially of the smaller 
joints, and occasional!} lymphadenopathy or 
abdominal pain, the resulting clinical picture 
may simulate that of serum sickness Fever 
does not usually occur unless the urticaria is 
se\ere, and is rarely of high degree, but may 
sometimes appear without urticaria in the 
first days of treatment A marked blood 
eosmophilia is occasionally noted, with or 
w ithout the other findings being present. The 
observations that the course of the urticaria 
is independent of continuation or cessation of 
treatment and that subsequent courses of 
penicillin are no more likely to give rise to 
recurrent urticaria (Lvons 11 **) were not con- 
firmed by Cnep, 12 ® whose case developed 
massive generalized urticaria after the first 
injection of the second course, nor in the ex- 
perience of the authors. 

Bullous or vesicular dermatitides due to in- 
tramuscular injections of penicillin were de- 
scribed by Morris and Downing, 120 * Lamb, 1205 
and Cohen and Pfaff. 1 - 00 Fever and toxic 
symptoms were present in some cases. Cam- 
zares’ 1207 patient demonstrated photosensi- 
tivity believed due to the same cause, mani- 
festing a morbilliform eruption on sunburned 
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areas four days after penicillin treatment mal m twenty four to forty eight hours and 
Asthma of alarming severity beginning more consisting of erythema and edema The sig 
than two days after the end of a course of mficance of these reactions is not known Pas 
2,400000 units of penicillin for the treatment sive transfer tests were consistently negative 
of sjphihs accompanied by giant urticaria Repeated multiple injections caused in some 


fever, generalized adenopathy and severe 
sjstemic symptoms and persisting for four 
dajs was reported bj Price and his co work 
ers ,,|)B A case observed by Service** 09 ex 
hibited following the acute complaints of 
urticaria nearlj generalized edema including 
laryngeal vomiting and bursitis a late reac 
tion characterized by recurrent severe mi 
grame ultimatelj controlled bj intravenous 
niacin (nicotinic acid) 

Aside from the cases of allergic contact der 
matitis not considered here, skin tests by 
an) tnevVioi art a\mo& nmndornAy negative, 
although the junior author has seen two posi 
tne mtracutaneous reactions (one of which 
was regularly accompanied by ‘satellite” 
wheals on the proximal portions of the same 
extremity) and one positive scratch patch 
test In Cneps case positive mtradermal 
passive transfer, and precipitin tests were 
obtained, although no anaphylactic anti 
bodies were demonstrated Barker elicited 
positive scratch and mtracutaneous tests m 
his case while Plum's patient gave positive 
mtradermal reactions only to certain brands of 
manufacture A case studied by Zeller 1210 
indicated that not only the urticarial response 
to intramuscular injections of penicillin but 
also the positive mtradermal and passive 
transfer tests may be temporary Feinberg' 2 " 
showed that patients sensitive to extracts of 
Penicillwm spores do not react to the drug 
penicillin, although false positive reactions 
were obtained even in normal subjects, if too 
great a concentration was used Among 144 
previously unexposed persons Rostenberg and 
Welch 1 * 19 found that approximately ja per 
cent exhibited a delated tuberculin type reac 
tion to the initial mtracutaneous injection of 
1,000 units of crystalline penicillin sodium, 
appearing several hours later, becoming maxi 
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persons an Arthus type of reaction— transient 
wheallike responses eventually changing into a 
tuberculin type In one of their subjects 
who had no prior exposure to penicillin but 
who had worked with a variety of molds for 
jears patch tests were positive but only at 
the site of previous positive intra'-utaneous 
tests with penicillin sodium while precipitin 
and passive transfer tests were negative 
(Welch and Rostenberg 1213 ) 

McCIosky and Smith 1214 demonstrated by 
anaphylaxis and the Schultz Dale technic that 
p/gs os. sft \x> z-mmonvoA. 
penicillin although positive reactions are 
often atypical or delayed They suggest 
that the penicillin antigen antibody com bma 
tion lacks permanency and is more readily 
reversible than with true proteins 
It is important that true sensitivity to 
penicillin be distinguished from that to con 
tammants carried over from the culture me 
dium (corn extract corn steep liquor, etc ) in 
the processing It has been suggested that 
refinements in manufacture will further elinu 
nate impurities so that reactions may be ex 
P“cted to be I°ss frequent in the future 
Experience to date would s°em to have alread} 
confirmed this in part It has also been noted 
that certain batches of the drug appear to 
produce reactions more frequently than others 
Patients who react to one preparation will 
sometimes tolerate that of a different manu 
facturer 

In dealing with so potent an antibiotic other 
mechanisms of the production of untoward 
reactions must be considered The possibil 
ity of a Jarisch Herxheimer type of reaction 
was suggested by Graves Carpenter, and 
Unangst 12 * w ho reported two cases of vesicu 
Iar eruptions following penicillin treatment in 
patients with chronic infections antecedent 
dyshidrosis and positive reactions to tricho 
phytin The) attribute the d> shidrosiform 
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lesions to a disturbance of normal immuno- 
logic balance and the liberation from foci of 
infection of excess quantities of toxins to which 
the patient is sensith e. This concept is not 
far removed from Milian’s hypothesis of bio- 
tropism (see below) Herpes labiahs and 
progenitalis which occasionally complicate 
the course of penicillin therapy may be due 
to the same mechanism. True Herxheimer re- 
actions frequently occur in penicillin-treated 
cases of syphilis 

There is no evidence that other untoward 
effects of penicillin, such as pain at the injec- 
tion site, headache, flushing, faintness, un- 
pleasant taste sensations, muscle cramps, 
tingling in the testes, mild gastro-intestinal 
symptoms, and thrombophlebitis follow ing in- 
tra\enous administration, are on an allergic 
basis. 

Little is as yet known about the allergenic 
potentialities of the other antibiotics How- 
ever, apparent sensitization to streptomycin 
was noted by Hinshaw and Feldman' 1 '* 1 in 
four patients following the first doses of 
a second course of the drug. The symp- 
toms consisted of violent febrile reactions. 
Hyposensitization permitted continuation of 
treatment without ill effects 

2. Arsemcals 

To begin with, it must be stressed that hy- 
persensitixeness to the arsphenamines and 
mapharsen is by' no means identical with sensi- 
tivity to arsenic. Thus, a patient who is 
allergic to arsphenamine may be hypersensi- 
tive only to trh'aient organic arsenic com- 
pounds, and can therefore tolerate a penta- 
valent organic arsenical, such as tryparsamide, 
or inorganic arsenic, such as Fow ler’s solution. 
In other cases, however, the hypersensitix e- 
ness mav relate to every arsenic compound 
(Pillsbury 1216 ). 

Because of their frequency and clinical im- 
portance, the manifestations of allergy to the 
arsphenamines merit description in some de- 
tail. They may be divided into six principal 
groups: (1) immediate exanthems with fever; 
(2) “erythema of the ninth day',” (3) fixed 
skin eruptions; (4) late dermatitides; (5) 
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nitritoid crisis; and (6) constitutional symp- 
toms. Naturally it is not alw ays possible to 
draw such sharp distinctions, for the symp- 
toms of the various groups sometimes appear 
simultaneously or in succession. 

(1) When massive dose chemotherapy by 4 
the intravenous drip method is employed in 
early' syphilis, immediate eruptions appear 
in 52 per cent of the cases, accordmg to Hy’- 
man, Chargin, and their associates 1217 ; these 
eruptions are scarlatimform, morbillifom, or 
erythema-multiforme-hke in character and are 
usually associated with fever. 

(2) Not infrequently acute universal exan- 
thems appear between the seventh and the 
tenth day' — most commonly’ on the ninth day 
— following the second or third arsphenamine 
inj'ection Mitian 1 * 1 coined the term “ery- 
thema of the ninth day” to designate these 
manifestations Peters 121 * reported 54 cases 
of this syndrome with an abrupt onset between 
the fifth and nineteenth days after the last 
injection characterized by malaise, chills, 
fever, anorexia, nausea, vomiting, generalized 
aching, headache, and sore throat. This was 
followed one day later by a generalized erup- 
tion variously described as morbilliform, 
scarlatimform, blotchy, or macular erythema- 
tous, erythema-multiforme-hke, and rarely 
urticarial Lymphadenopathy was commonly 
encountered, and hepatomegaly, splenomegaly, 
and jaundice in a few cases The average 
duration was six days and there were no fa- 
talities. Leifer 121Sa holds that the safest course 
is to consider any febrile episode (except the 
Herxheimer reaction), especially in the first 
three weeks of arsenotherapy’, a probable 
manifestation of sensitivity to arsenic, and 
this is particularly true when the entire syn- 
drome of erythema of the ninth day' is present. 

It appears also to apply with equal force to 
those cases in w hich no rash is detected. 

Although the existence of this clinical en- 
tity is now generally accepted, its pathogenesis 
is still a moot question. Mikan is of the 
opinion that ninth-day erythema is an ex- 
pression of so-called biotropism. By this he 
means the activation of latent micro-organisms 
within the human organism, regardless of 
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whether this sudden increase in \irulence is 
e\ oted by chemotherapy by phj sico ch em ical 
influences (cold heat or light) or by inter 
current acute infections He holds therefore 
that the symptoms that manifest themselves 
at about the ninth day follow mg the adminis 
tration of various drugs — rubeola like mor 
billiform (Fig 148) or scarlatimform exan 
thems with fever headache vomiting angina 
and lymphadenopathy — are in effect mild 
manifestations of actual rubeola or measles 
or scarlet fever — in short genuine infectious 
diseases 

Together with many other authors the 
present writers reject Milian s concept We 
emphatically do not believe that these exan 




Tic 148 Morbilliform Exanthem Afpearixc About 
Ninth Da\ after Administration of 
Neo a rsphen amine 


thems are to be regarded as the expression of 
any so called biotropism for patients pre 
sentmg the ninth day exanthems almost 
invariably give positive reactions to intracu 
taneous tests with arsphenamme Further 
more Schreiner and Ensbrunner 1219 succeeded 
m transferring the hypersensitiveness pas 
sively by means of blood serum or vesicle 
content in 5 of 8 cases The argument in fav or 
of the theory of the allergic character of the 
ninth day exanthem finds further strong sup 
port in the experimental investigations of 
Frei of Nathan and Monk and of others 

ms Schreineh K andENSusovN-ER G A ch f Dermal u Sypb 
1 <1 61 1934 


They demonstrated that mtracutaneous n 
jections of minute amounts of neoarsphena 
mine and other drugs can bring about aller 
gization of the entire skin in human beings in 
about ten days We therefore regard the 
ninth day ery thema as an allergic man festa 
tion corresponding to that of serum sickness 
On the other hand it is true that treatment 
with arsemcals may often be continued n 
such cases after a period of at least one month 
provided due caution is taken although some 
patients will exhibit reactions The reason 
for the apparently permanent protection 
against recurrence that may follow erythema 
of the ninth day awaits elucidation It must 
be pointed out however that in all of 14 
cases observed by Leifer ms * early continua 
tion of mapharsen therapy after the initial 
reaction led to serious parenchymatous dam 
age m the form of jaundice and agranulocy to 
sis with or without nephritis 

(3) The fixed arsphenamme eruptions (Frc 
149) are in every respect similar to those just 
described as resulting from hypersensitive 
ness to antipyrme and other drugs It is 
noteworthy in this connection that Charg n 
and Leifer 1 8 Sulzberger 4 and Abramow itz 
and Russo 1 ' 29 observed that fixed drug erup 
tions due to neoarsphenamme were non 
specifically activated by injections of bis 
muth The writers are of the opinion that 
this can be explained on the basis of metal 
iergy (p 28) 

(4) Less frequently observed are the late 
iirsphenamine dermatitides They develop 
Somewhere near the middle or toward the end 
Pf the first or second series of injections 
At first there is itching then erythema ap 
pears especially on the flanks and extremities 
These eruptions not infrequently develop into 
Erythrodermas (Fig loO) or exfoliative der 
rnatitides (Fig IdI) Patients with arsphena 
rmne dermatitis may present such eye com 
plications as panophthalmitis superficial 
keratitis corneal edema and conjunctivitis 
the allergic nature of the inflammation being 
indicated by the extreme eosmophilia demon 
strable m the conjunctival secretion (von 
Tastinszky " 20 ) The vesiculobullous and ex 
foliative dermatitides are among the most 
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Fig 149 Fixed Dermatitis or \mllae \ppe ari>.g after Each Injection of N'eo arsphen auixe 



Fig 150 Erythroderma Dce to H\ perseksitiveness 
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serious of reactions to the arsenicals, and if 
the patient recovers, no attempt should be 
made to resume this type of therapy 
Cases of arsphenamine dermatitis are char- 
acterized bv positne reactions to epidermal 


shin tests with arsphenamine. In 3 of 6 
cases, Schreiner was able to demonstrate the 
presence of a specific hypersensitiveness by 
means of the passive transfer test. Ensbrun- 
ner recommended shm tests by means of the 
intracutaneous injection of 0 02 cc. of a 1 : 1000 
solution of neoarsphenamine dissolved m 
physiologic salt solution and epidermal appli- 
cation of 10 per cent neoarsphenamine. 
Robinson 716 found the intradermal technic of 
no value, but patch tests with a 30 per cent 
solution of neoarsphenamine and 4 to 6 per 
cent mapharsen read in 48 to 72 hours may be 
significant if strongly positi\e 

The treatment of arsenical dermatitis con- 
sists of large quantities of sugar by mouth 
and dextrose by vein, calcium compounds m- 
traxenously, and large doses of ascorbic acid 
and thiamin chloride In urticarial types, 
change to another brand or injections of epine- 
phrine may be adequate to control the con- 
dition 

Once an individual has suffered from an 
arsenical dermatitis, the condition can be made 
to flare up by agency' of other factors, such as 
other drugs, particularly bismuth or mercury', 
and also bacterial or mycotic infections 
(Stokes and Kulchar 2 * 5 ) The mechanism un- 
derly ing this phenomenon is discussed in some 
detail on page 66 

The question as to whether the course of 
treatment may be continued in the case of 
patients who have manifested the abo\e 
mentioned reactions is, naturally, of very 
great importance. It is probably- advisable, as 



340 


Allergy 


mentioned above not to resume therapy with 
arsenicals in any case who has exhibited a 
\ esiculobullous or exfoliative eruption al 
though penicillin may almost always and 
heavy metals ma> often be employed safely 
In milder types such as a fleeting scarlatim 
form or morbilliform rash with some pruritus 
or the fixed eruptions if treatment is deemed 
necessary change to another arsenical for 
example mapharsen if this is not the offending 
drug may be undertaken cautiously If this 
also precipitates the eruption treatment 
should be immediately interrupted Skin 
tests unfortunately are of scant significance 
in this connection Cannon and karelitz 1 
Robinson 1 ' v>2 Beerman l ~ 3 and others have 


creased with successive doses of 0 06 012 
0 24 0 4 0 6 Gm etc If mapharsen is the 
drug of choice initial tests may be performe 1 
with 0 004 to 0 006 Gm and subsequent 
doses if tolerated vould be 0008 0016 
0 032 and 0 06 Gm 

Brief consideration must be given here to 
prophylaxis against arsphenamine dermatitis 
Klauder was the first to call attention to the 
fact that one of the principal causes of this 
dermatitis is faulty venipuncture leading to 
perivenous injection of the drug The subse 
quent damage to the tissue most probably 
evokes formation of a conjugate protein anti 
gen formed by the union of the drug and the 
damaged tissue that allergizes the organism 



Fig lot Generalized Fxfoliative Dermatitis from Vrsphenamine Injections 


shown that very little if any information can 
be gathered from either positive or negative 
results of patch scratch or intracutaneous 
tests Rcforawu 7 6 found that only the in 
travenous test was of any value However 
this test may not be employed until at least 
three months after the disappearance of all 
symptoms — and then only with a preparation 
that has been found to elicit no reaction when 
applied in a patch test If an intravenous 
injection of 0 03 to 0 06 Gm of neoarsphena 
mine or arsphenam ne causes itching or ery 
thema further treatment is contra indicated 
Otherwise the dosage may be cautiously in 


Cannon A B and Karel it M B A b De mat A Sypb 
29 48 1934 

Row SON H M South M J 27 US 193 
BeejqiaV II Penn yl an a M J 39 690 1936 


On the basis of experiments showing that 
animals can be protected bv intracard ac in 
jections folio ung cutaneous sensitization by 
an arsphenamine Sulzberger rightly suggested 
that in any case in w hich leakage occurs about 
a vein during an arsphenamine injection a 
determined effort should be made to complete 
the intravenous injection (by entering some 
other vein) in order to protect the patient 
against the development of hypersensitiveness 
Another approach to this problem \ as 
pioneered by Sulzberger and Oser 269 who re 
ported that administration of ascorbic acid 
influenced the experimental sensitization of 
guinea pigs to arsphenamine Damov 85 and 
Corm a 71 reported that patients with previous 
arsphenamine dermatitis w ith positiv e patch 
tests were subsequently able to tolerate more 



Injectants 


341 


of the same arsenical without further reaction, 
if massive doses of vitamin C w ere first given 
intravenously, followed by a high maintenance 
dose by mouth. However, a number of au~ 
thors have not been able to obtain such satis* 
factor}' results. Sfore recently, Abt, e “‘ and 
also B undesen and his associates , 1 :t * de\ eloped 
a method for detecting cases in which ascorbic 
acid will make possible the continuation ot 
treatment w ith this drug. If the drug fails to 
elicit a positive patch test reaction when 
mixed with 10 per cent ascorbic acid, they 
consider simultaneous courses of antiluetic 
and ascorbic acid therapy of value. It is 
interesting to note that under this regimen 
the reactions to patch tests become markedly 
attenuated and even negative 

(5) Frequently after intra\enous injections 
—and also, although only exceptionally, after 
intramuscular injections — there appears a 
symptom complex that Milian®* called “nitri- 
toid crisis” because its symptoms are similar 
to those following administration of amyl 
nitrite. A sudden onset, during or imme- 
diately following the injection, is characteris- 
tic of this condition. Subjective symptoms 
may precede the clinical manifestations: the 
patients frequently say afterward that they 
suddenly felt a “strong rush of blood to the 
head,” combined with a flush and a feeling of 
pressure in the head, as well as vertigo and 
tinnitus aurium. In addition, "burning” m 
the mouth, pain in the gums, a sensation as 
though the tongue and the gums were swelling, 
and occasionally a tickling sensation in the 
extremities are reported. Objectively this 
syndrome begins with a reddish-blue to bluish- 
purple discoloration of the face, probably 
attributable to a toxic vasodilation Because 
of these symptoms, it is referred to abroad as 
the "angioneurotic symptom complex” — not 
to be confused with angioneurotic edema. 

As a rule, these alarming symptoms subside 
rather quickly. Not altogether infrequently, 
however, they are followed by swelling, com- 
monly of the lips and eyelids, but sometimes 
m\ olving the entire face. This edema may 
occur not only in the skin, but also in the 
mucosa of the mouth, throat, and respiratory 

F.:U S Xn XI Bull «: »1, 1M2 
1=5 Xian*. G • Pr*-a* mtJ J4: 1575, 1926 


tract, either simultaneously or independently. 
Abdominal cramps, diarrhea, rheumatoid com- 
plaints, amauroses, and other symptoms oc- 
casionally appearing in association with the 
abox e named findings might w ell be due to the 
same cause. It is only in extremely rare cases 
that mtntoid crises develop so rapidly and 
become so intense as to result in death 

There is a considerable divergence of opin- 
ion as to the pathogenesis of this often highly 
ahnnmg syndrome. Some authors implicate 
physicochemical changes m the blood colloids, 
brought on by the injected drug: in other 
w ords, thej r postulate the presence of a hemo- 
clastic crisis (see p 3S). This view is sup- 
ported by the fact that a similar condition can 
be produced experimentally by intravenous 
injection of colloidal solutions (e.g., India 
ink), and by the fact that the severity of the 
response is in direct proportion to the size of 
the colloidal particles in the injected solutions. 
Other authorities regard the nitritoid crisis 
as an expression of a reflex from chemotactile 
stimulation of nerve endmgs in the walls of 
the veins. Still another group interprets the 
condition as an unusual reaction of the sympa- 
thetic nervous system. Schreiner, on the 
other hand, believes the condition to be aller- 
gic in character, for he succeeded in passively 
transferring the hypersensitiveness from pa- 
tients with this syndrome. The present 
writers are in complete agreement with this 
view, since we were able to prevent these 
crises, in patients known to be prone to them, 
by skeptophylactic preparatory administra- 
tion of repeated minute doses of atsphena- 
mine (p 214). 

(6) Finally, mention must be made of vari- 
ous constitutional allergic symptoms that oc- 
casionally appear: granulocytopenia, purpura 
haemon-hagica, neuritis, gastro-intestinal re- 
actions (abdominal pain, diarrhea), and acute 
cerebral edema. Naturally, it is not always 
easy to decide, in a given case, whether the 
manifestations are due to toxicity or to allergy. 
But that these reactions may at times be of 
allergic origin must be admitted beyond any 
question. Thus Landsteiner and Jacobs, 5 * 
in animal experiments, succeeded in evoking 
the same phenomena and, in some instances, 
even in producing anaphylactic death. Ac- 
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cording to Fingerland 1 6 the myocardium ind lactic intramuscular preparatory injections of 
kidney s of persons who have died of aisphena 
mine dermatitis present lesions composed of a 


diffuse eosinophilic infiltration containing 
Charcot Leyden cry stals and penartenal 
granulomas consisting of epphe 1 oid and giant 
cells Schwartz and Vond erHeide 132 7 review 
the reasons which led them to conclude that 
their case of thrombocytopenic purpura due 
to mapharsen (oxophenarsine hydrochloride) 
had many of the characteristics of a hyper 
sensitive reaction and resembled the nitri 
toid phenomenon Three cases of acute 
cerebral edema with apoplectic convulsive 
and pseudoepileptic manifestations due to 
neoarsphenamine therapj were reported by 
Espejo and Voto Bernales 1238 This grave 
complication occurred after the third injec 
tion in each case and prodromal symptoms 
consisted of acute headache vomiting epi 
gastric pam diarrhea insomnia and inability 
to work They attribute the condition to 
a lo al allergic phenomenon 

3 Bismuth 

Allergy to bismuth is much less frequent!} 
encountered than hypersensitiv eness to the 
arsenical preparations The skin mamfesta 
tions may be erythematous (Fig 152) ecze 
matous urticarial bullous or pruritic Fixed 
eruptions as well as exfoliative dermatitides 
are also occasionally observ ed The syndrome 
of nmth day erythema in association with 
bismuth therapj was reported b> Goldman 
and Clarke’ r * and by Grund 1 30 It is note 
worthy that allergy to bismuth is particularlj 
likely to appear when the patient has pre 
uously been hypersensitive to arsphenamine 
(metallergy) 

Therapeutically the first thing to do is to 
make a change in the preparation employed 
preferably to a soluble one and to try treat 
ment with a smaller dose or lengthen the inter 
val between injections Tolerance can also be 
achieved sometimes by means of skeptophy 

Fingerland A Ve hand! d dcu sch pa h Gesells h 29th 
sesson 1937 p 321 

n Schwartz M and Vondi-rHe diEC J A M A 12S 657 
1915 

i « Espejo L D and Voto Besnales J Rev Neu o Ps qu at 
5 315 1942 

« Goldman L and Clarke G E Am J Sypti Cono A 
Ven Ds 23 224 1939 
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minute amounts of bismuth about one and a 
half hours prior to the injection of the full 
dose (Sterling) 

4 Diodrast 

This is an iodine compound widely used 
for intravenous urography and other roent 
genographic purposes A severe hemorrhagic 
erythema multiforme following the first m 
jection of this drug in a patient using iodized 
salt was observed by the authors In the last 



Fig IS2 Local Bismlth Hyper sensitiveness at 
Site of /n/eltiuv 

Note zones of sens tization and desens tization 

few years eight deaths from diodrast at 
tnbuted to a hypersensitiveness to iodine 
have been reported in the literature (Tachot 1 3 
Crane 13 Dolan 1333 Jungmckel 331 Goldburgh 
and Baer “J Replies to an inquiry by Fen 
dergrass and his associates 36 elicited the in 

Tachot A J d urol 40 527 193 
I » CRANE J J J U ol 42 74 1939 
m Dolan L P J V M A 114 138 1940 
a JcngNiCkeL G Muencben med W hn hr 87 393 1940 
n GOLDBLRCH H L and BaEI S JAMA 118 1051 1942 
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lormauon mai zo ueams were attributed to 
injection s of orographic contrast mediums in 
661,800 examinations, and 132 instances of 
anaphylactic shock. Urticarial and ervthema- 
multiforme-like eruptions and numerous other 
reactions ha\e been noted. Not all of these 
are indubitable examples of hypersensitive- 
ness. In order to detect patients who are 
allergic to this drug, an intradermal test with 
0.05 cc. of diodrast was suggested by Nater- 
man and Robins 1237 Only 2-1 per cent of 
patients with positive skin reactions subse- 
quently had systemic effects when subjected 
to excretory urography, while 30 per cent of 
those with constitutional reactions had had 
negative skin tests (Robins* 3 *) Dolan 131 
considered this method unreliable and recom- 
mended placing a quantity of 1 or 2 cc. under 
the patient’s tongue and keeping it there for 
five minutes If no untoward symptoms ap- 
pear, the drug may be swallowed, and if no 
reaction develops within thirty minutes, the 
dye may be injected. Unfortunately, even 
this precautionary measure cannot always be 
depended upon, as in the case reported by Gold- 
burgh and Baer. 135 Archer and Harris 13 * 
described a simple ophthalmic test in which one 
drop of the undiluted dje is placed directly on 
the conjunctiva of one eye, which is then closed 
for one and a half mmutes It is examined 
for injection of the conjunctiva and sclera 
immediately and again in tw o minutes. When 
the reaction is of the decided type with en- 
gorgement of the vessels from the iris to the 
periphery, intravenous use of the dve is abso- 
lutely contra -indica ted Patients with mod- 
erate injection usually react to intravenous 
injection with nausea, vomiting, vasomotor 
dilatation and occasionally generalized pruri- 
tus, urticaria, and slight swelling of the mem- 
branes of the upper portion of the respiratory 
tract, while those with minimal reactions 
suffer little or no effects. 

5 Gold Comfouxds 

The allergic skin and general manifestations 
due to gold compounds are in many respects 
similar to those observed in arsphenamine 


H L , and Robins. S A JAMA It* Ml, 
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hypersensitiv eness. Extensive morbilliform 
and scarhtimform (Frc 153), intensely pruritic 
exanthems, ninth-day erythema, exfoliative 
dermatitis, as well as angioneurotic edema, 
neuritis, gastro-intestinaj reactions, purpura 
haemorrhagica, and even death follow mg se- 
vere anaphylactic shock (e g , after 0 001 Gm. 
of krvsolgan), have been reported. Far fewer 
severe phenomena have been observed, how- 
ever, since massive doses have been replaced 



Fig 153 Generalized Dermatitis apter Injections 
of Gold Soditm Thiosllfvte 


by small amounts in the treatment. To pre- 
vent allergization, it is important that the 
interval between two injections should not be 
too long (a week at the most). This con- 
sideration was advanced bv Rothmann, who 
holds that it applies equally to all injected 
drugs. Guinea pig experiments and clinical 
observations convinced CarTatala 130 that hy- 
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persensmveness to sodium gold thiosulfate is 
related to hypov itaminosis C and could be 
pro ented by administration of ascorbic acid 

6 Local Anesthetic Agents 

The problem of hj persensitneness to in 
jected local anesthetic agents such as cocaine 
procaine hydrochloride and their many de 
rivatives is a particularh difficult one smce 
it is often impossible to determine whether 
untoward effects are due to pharmacologic 
effects of the drug m large dosage to sensi 
ti\ lty or to the added epinephrine How e\ er 

there is reason to suspect that certain of these 
cases are on an allergic basts These drugs 
are commonly absorbed from injections into 
any part of the body or from the spinal canal 
but absorption and subsequent untoward ef 
fects may result from local application to skin 
or mucous membranes particularly if they 
are inflamed or abraded from swallowing after 
application to the nasopharynx epiglottis or 
esophagus from the urethra or in \eiy rare 
instances from the rectum or vagina Drugs 
of this series may also act as contactants as 
commonly occurs in dentists physicians 
workers in pharmaceutical plants and others 
coming into repeated contact with them or 
in patients usually following use of an anes- 
thetic ointment This type of exposure need 
not concern us here Contact conjunctiMtis 
pharyngitis proctitis and similar conditions 
due to local application of anesthetics is occa 
sionally seen and is based on the same mech 
amsm 

Little information is available concerning 
systemic allergization to local anesthetics 
In some cases the untoward effects are due to 
the epinephrine which is usually included in 
the solution In cases of coma following den 
tal anesthesia with procaine and of general 
lzed urticaria due to monocaine the junior 
author observ ed positive intracutaneous tests 
to 0 1 cc of the agents By performing sum 
lar tests with a senes of alternative dematrves 
in the usual therapeutic concentration he was 
able to select and recommend substitutes 
w hich w ere tolerated w ithout difficulty How 

ever, m most cases skin tests are not as re 
liable, and they certainly will have no 
relationship to possible toxic effects It has 
been suggested that in cases of suspected sensi 


tmty to spinal anesthesia a prehminan test 
be conducted bv producing skm wheals with 
1 cc of a 1 per cent solution of procaine hv 
drochlonde without epinephrine and with the 
same amount of isotonic solution of sodium 
chloride The patient is observed net only 
for local differences between the wheals but 
also for s\ stem ic reactions such as dvspnea 
apprehension rapid pulse and fall in blood 
pressure A local reaction particularly ery 
thema of the wheal that is raised with the 
drug or any systemic signs are an indication 
that the agent should not be used as a spinal 
anesthetic 

Clinical experience indicates that reactions 
suggestive of sensitivity are much more likely 
when the agents are repeatedly injected at 
intervals of sev eral day s and that the quantity 
used is of little importance whereas in most 
tovic reactions the quantity is likely to have 
been excessive While pre administration of 
a barbiturate appears to forestall the pharma 
cologtc untoward effects it seems to have little 
influence on the allergic type of manifests 
tion 

B HORMONES 

Hormones belong to the group of endogenous 
allergens Although many hormones used ther 
apeutically are of animal origin they can be 
considered as falling in this category provided 
the sensitivity is organ specific (e g insulin 
liver) and not species specific (ie to the 
muscle serum or protein of the animal species 
from which the extract is obtained) The 
principal points concerning hypersensitiveness 
to this type of allergen have been discussed 
on page 128 We shall here consider prin 
cipally the symptomatology of these con 
ditions It must be stressed however that 
we shall refer only to observations in which 
allergy to the glandular secretion per se has 
been proved to exist excluding from con 
sideration those cases in w hich the hypersensi 
tiveness is m relation to the protein of the 
animal from whose glands the hormone has 
been deriv ed or to the menstruum (e g pea 
nut oil) m which the hormone is dissolved 
Insulin hypersensitiveness is by no means 
uncommon Reports on the subject differ 
extraordinarily however since many authors 
include even the mildest local reactions while 
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others see fit to recognize only severe constitu- 
tional symptoms Allan and Scherer 1241 take 
more or less of a middle course, reporting a 
finding of hj-persensitiv eness, among 18,000 
diabetics treated with insulin, amounting to 
14 per cent The symptoms are extremely 
varied: (1) mild local reactions at the sites of 
injections (e.g., local urticaria); (2) severe 
local reactions, such as swelling, infiltration, 
and even pseudoerv sipelatous to pseudo- 
phlegmonous swellings terminating in sterile 
abscesses, possibly the expression of an Arthus 
phenomenon (Lereboullet and his associates, 
Achard and Bloch), (3) general reactions — 


in about 20 per cent of patients within 7 to 
10 days after starting treatment, according to 
Goldner and Ricketts 1144 This may be ac- 
companied by itching and induration. It 
usually does not interfere with the action of 
insulin and w ill disappear w ithout special care 
in one or two weeks, or sometimes when the 
brand of insulin is changed, and particularly 
if the injections are giv en intramuscularly (see 
below). On the other hand, there is always a 
possibility that some of the local reactions may- 
be nonspecific, due to preservatives or to in- 
complete elimination of the alcohol used for 
sterilizing the syringe and needle. 



Fig 154. Centralized Lrticarh \ppeviung Xine Dus after Start of Insulin Treatment 


pruntus, generalized urticaria (Figs 154, 155). 
morbilliform and scarlatiniform erythemas, 
dermatitides, angioneurotic edema, including 
edema of the glottis, as well as asthma, nausea, 
vomiting, abdominal cramps, painful spelling 
of the joints (Johnson 1242 ), purpura (Kem and 
Langner 1243 ), fever, and anaphylactic shock. 
The resemblance of some of the insulin reac- 
tions to serum sickness has been pointed out 
by many authors. 

Swelling and erythema at the injection site 
persisting for one-half to several hours appear 


Another local complication is insulin atrophy 
or insulin lipodystrophy— a benign, essentially 
noninflammatory lesion restricted to simple 
disappearance of adipose tissue at the site of 
injection (Fig 156) The condition is limited 
almost exclusiv ely to persons under the age of 
20 or to adult females It is not rare — Beck- 
ert ,!4j observed 37 cases in a senes of 169 
diabetics treated more than four years. Xo 
definite cause has been ascertained Some 
observers have implicated the acid pH of 
the insulin employed, some undetermined in- 
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tnnsic factor in certain patients local trail 
mat ism and simple local bpolvsts in indi 
iiduals who are peculiarl) susceptible \ 
few authorities have suggested that hpod>s 


determine whether the patient is allergic to 
the various forms of insulin and to choose one 
to w hich he does not react Local traumatism 
should be diminished by using the higher con 




Fig 1o6 Insulin Lipodystrophv 
Local fat atrophj due to nsulin 


trophj might be due to a bizarre form of 
allerg) and Joshn has recommended that in 
sulm from different animal sources should be 
tried It is helpful to perform skm tests to 


centrations of insulin thereby reducing th* 
bulk of each injection b) spacmg successive 
injections widel> and b> avoiding the use of 
chemical solutions particular!) bathing or 
rubbing alcohols in sterilizing the syringe and 
needle 

It appears that generalized insulin allergy 
occurs chief!) in middle aged or older patients 
•h’AVl ejtwit iatets IsASSVtfp- 

tion of treatment with insulin predisposes to 
allerg) Therefore cutaneous tests are ad 
v ised in patients in whom treatment is resumed 
after a lapse Experimental confirmation of 
atlergization to msulm itself was offered b) 
\\ asserman and Mirsk) 1 46 since animals sensi 
tized to beef msulm were shocked by pork 
sheep and bison insulin and parallel comple 
ment fixation reactions were obtained 

As regards the modified insulins Page and 
Bauman 1 47 show ed that cutaneous reactions 

oW.tssESUA.i P and M assy I A Eado riaology 51 15 
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to protamine are more frequent than to globin 
m allergic and non-allergic patients, and to 
beef insulin more than to crystalline insulin. 
Diabetic patients receiving injections of prota- 
mine zinc insulin appear to become desensi- 
tized to protamine, while those to whom globin 
insulin with zinc had been administered daily 
for years were not sensitized to globin 

Local reactions can often be avoided by 
performing the injection with a needle other 
than the one used for drawing up the insuhn, 
in order to avoid contact betw een the ailergized 
skin and the traces of insulin on the outside 
of the needle. If this is not successful, the 
injection should be given intramuscularly 
(with a long needle) rather than subcutane- 
ously. Finally, in order to guard against 
hypersensitiveness to the protein of the ani- 
mal from which the insulin was derived, it 
is advisable to change to a brand of insuhn 
prepared from another animal species, or 
better, to crystalline insulin. This precaution 
is recommended because skin tests w ith animal 
protein are often ‘‘false negative.” 

None of these measures will be effective in 
the treatment of a generalized allergy to insuhn 
per se. Three specific methods are available 
for dealing with a true insulin hypersensitive- 
ness. (1) Hyposensitization may be tried, 
beginning with 1 unit of crystalline insulin 
diluted in 1 cc of saline, injected subcutane- 
ously. The dose is to be increased by 1 unit 
daily, if possible. In this manner, the de- 
sired effect can be achieved within one to four 
weeks. The degree of hypersensiti\eness may 
be so high in same cases that treatment must 
be initiated with as little as 0.00001 unit. The 
greatest caution must be exercised at all times, 
for occasionally patients are so incredibly hy- 
persensitive that severe general manifestations 
are not unlikely. There are two main dis- 
ad\antages of this method: the long time re- 
quired, and the fact that it cannot be used m 
the case of a patient whose daily insuhn re- 
quirements are high. (2) Some authors 
(Umber and Stoetter) have reported success, 
in cases that were not too severe, with the 
skeptophylactic deallergization method. A 
dose of ^ to 1 unit is injected subcutaneously 
forty-five minutes before the main injection. 
(3) Bayer 1243 and Corcoran 303 recommended 

B'TE*. L. at.- ibid 1*1: 1934, 1934. 


the rapid or “rush” desensitization method — 
or, as we prefer to call it, the rapid deallergi- 
zation method (p. 214). This procedure is 
to be employed only by experienced physicians 
and only on hospitalized patients, since mani- 
festations of shock often appear. With these 
precautions, the results are highly satisfactory 
in the writers’ experience. In Weitz’s case 12 * 3 
desensitization with crystalline insuun re- 
quired 5 days, and resulted in a reversal ol 
direct skin and passive transfer tests to nega- 
tive. 

Finally, there are also some nonspecific 
measures worthy of mention, such as subcu- 
taneous injection of gradually increasing doses 
of histamine (Collens and his associates 352 ) 
three tunes weekly, or of histamine-azoprotein 
eveiy three days (Hughes and McAlister 1250 ). 

A comprehensive re\ few of the important 
problem of insulin allergy has been contributed 
by Harten and WaLzer 149 

The frequency w ith which insulin resistance 
is associated w ith insulin allergy was revealed 
in the cases collected from the literature by 
Martin et al 355 and has attracted considerable 
attention, 1231 although the relationship is not 
constant Other factors, such as acidosis, in- 
fections, sepsis, endocrine disturbances, liver 
disease, and the so-called insulin antagonist 
appear to play a part To achieve clarity 
of terminology, Goldner and Ricketts 1244 recom- 
mend that the term allergic be used to refer 
to symptoms due to the antigenic property of 
insulin as a protein substance, and sensitivity 
or insensitivity (i e , insulin resistance) to 
xeSer to the body's response to the specific 
metabolic function of insulin as a hormone 
On the basis of his clinical observations and 
the demonstration of specific precipitins m 
patients with insuhn resistance during infec- 
tions, Root 5 * 0 has suggested the hypothesis 
that, in the presence of diabetes, an infection 
may stimulate the antigenic mechanism in 
such a way as to produce antibodies not 
merely to the specific invading organism but to 
insulin as well — an example of parallergy. 
The sera of 6 insulin-resistant cases reported 
by Lerman 539 gave positive precipitin and 
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Prausnitz Kuestner passive transfer reactions 
in 2 and passive transfer only in 2 others 
Although quantitative differences occurred 
the reactions were essentially alike with insu 
lins from all animal sources indicating hor 
mone specificity rather than species specificity 
Patients recovering from insulin resistance 
usually turn out to be severe diabetics In 
Lowells case 40 desensitization resulted in 
a transitory response although the insulin 
resistance returned despite continued admmis 
tration of insulin and both allerg} and irre 
sponsiveness recurred after insulin was with 
held Interesting!) human insulin caused a 
greater drop in blood sugar than did the com 
mercial crystalline product His findings on 
injecting patients serums into animals seemed 
to indicate the presence of two types of anti 
bodies an allergic antibody and an insulin 
neutralizing antibody In this connect on it 
may be noted that the animal experiments of 
Wasserman and Mirsky 141 * showed that the 
antigenic property of an insulin preparation 
had no relationship to its ph) siologic activity 

Allergic reactions to pituitary extract pre 
pared from the posterior lobe of the pituitary 
gland seem to be rare Through the year 
1939 Harten and Walzer* 4 * found only 22 
satisfactorily proved cases m the entire litera 
ture The symptom most commonly ob 
served is generalized urticaria others are pruri 
tus angioneurotic edema asthma nausea 
vomiting and abdominal cramps Forro and 
Lendvai reported successful hyposensitization 
in 1 case 

Only 1 case of hypersensitiveness to anti 
tuitrin S has been reported (Vaughan and 
Pipes' 5J ) However other patients who were 
sensitive to posterior pA-crAmy extinct gave 
positive cutaneous reactions to antitmtnn S 
as well 

Hypersensitiveness to liter injections given 
for pernicious anemia and other conditions is 
comparatively rare However despite pro 
gressive refinements in the manufacture of 
liver extracts several reports of proved al 
lergic reactions have appeared In the last few 
years (Andrews 1254 Taylor and Hilger 1500 Fein 
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berg, Alt, and Young 1 - 06 Scarlett and 
Macnab 1457 ) Rynes and Tocantins 1259 tabu 
lated at least 48 cases from the literature 
and Kaufman Farmer and Reich 1209 aO cases 
to which they added one and eleven more re 
spectivel) However there must be many 
more reactions than the published reports in 
dicate the commonest type being urticaria 
Thus the writers have quite often been forced 
to discontinue parenteral liver therapy on ac 
count of local and also general allergic mam 
festations Murphy 1 - 6 * encountered two se 
vere reactions in the course of 1000 injections 
But the total incidence must be considered as 
very low in view of the widespread use of hver 
therapy In most cases the acquired sensi 
tivity is one to an organ and not to a biologic 
source in other w ords the patients are hyper 
sensitive to liver extracts derived from all 
animal species tried Skin tests by Feinberg 
et al I45 * indicated that the antigen is asso- 
ciated with the anti anemic factor but not 
identical with it since sensitive patients did 
not react to tests with special extracts made 
from human liver It is noteworthy that 
hver sensitive patients tolerate liver by mouth 
as well as injections of extracts of muscle 
serum and other tissues of the same animals 

Reactions to hver usually occur in cases who 
have had a number of injections and most 
frequently after treatment has been discon 
tinued and then resumed or when the inter 
vals between injections are unduly Jong (three 
weeks) Generally they are mild at first and 
tend to become progressively more severe as 
injections are continued The brand of ex 
tract and the dosage have little relation to 
their occurrence 

Iti tssxa 'hV/m. ttasi '& -n •swapAL'/OT. v/. b.yjyy; 
sensitiveness mtracutaneous testing should be 
undertaken with extreme caution since very 
severe immediate and delayed reactions have 
been reported Cnep 7So described positive re 
actions to dilutions as high as 1 100 000 
while all of Feinberg s 1KS cases reacted to dilu 
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tions ranging from 1 : 100 to 1 : 1,000,000. Ob- 
viously, therefore, it is dangerous to employ 
0.1 cc. of the undiluted extract for mtracu- 
taneous testing, as generalh recommended. 
Shin testing is not an absolute criterion since 
the mtradermal test is difficult to interpret, 
although Kaufman, Farmer, and Reich 139 feel 
that a wheal with pseudopods greater than 
15 mm. in diameter is to be considered as a 
positive reaction when less than 0.05 cc of 
the material has been used. 

Not all reactions appearing after injections 
of liver extract are to be interpreted as aller- 
gic. For despite all attempts at purification, 
most preparations contain a xasodilator sub- 
stance that (particularly when administered 
intravenously) maj produce acute histamine- 
like reactions characterized by a fall in blood 
pressure, nausea, and vomiting. These may 
occur at any time during the course of therapy 
and may not follow subsequent injections in 
the same patient. Local erythemas, pain, 
and tenderness not infrequently appearing at 
the injection site and sometimes associated 
with slight fever, not to mention local indura- 
tion which may become secondarily infected 
and require surgical drainage, are not neces- 
sarily allergic in character. Such reactions 
usually cease to appear as therapx progresses, 
and are probably caused by irritative impuri- 
ties in the preparations employed (Engelhardt 
and Derbes 12 * 1 ) However, Rynes and Tocan- 
tins 133 observed a patient with Arthus-hhe 
local reactions following the first and each 
subsequent injection of a commercial pork 
liver extract, specificity being proved by posi- 
tive skin and passive transfer tests. Local 
allergic reactions are characterized by red- 
ness, heat, edema, and pain, and usually be- 
come progTessh ely worse as injections are re- 
peated. General allergic reactions comprise 
pruritus, urticaria, angioneurotic edema, as- 
thma, dxspnea, tachycardia, vasomotor col- 
lapse, chills, fexer, loss of consciousness, 
weakness, increased perspiration, and ana- 
phylactic shock. They can be controlled by 
epinephrine, ephedrine, and calcium. 

The therapeutic approach depends, of 
course, on whether the hypersensitiveness is 

t*i EN CTta H OT. H T., «nd Deists. \ J Southern II J 37s 
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species-specific or organ-specific. In the 
former case, an extract consisting, for example, 
exclusively of pork fixer (fixer extract, Lilly) 
or of horse liver (Chappel’s fixer extract) can 
be used. In the latter case, hyposensitization 
may be attempted by means of graduated 
daily injections of liver extract (Andrews 134 ) 
Feinberg 1236 found that hyposensitization often 
is only partial in degree, the patients failing 
to tolerate full therapeutic doses ; other authors 
report x'arying success. Oral administration 
of fix-er extracts, as demonstrated by Criep, 7S5 
often brings about a state of tolerance to the 
injections. We should like to term this last 
method “oral deallergization.” 

In the case of Rynes and Tocantins, 139 
subcutaneous hyposensitization was success- 
ful but the persisting inadequate hemopoietic 
response of the pernicious anemia was thought 
to be due to an allergic reaction of the blood- 
forming organs. This is analogous to the 
comparable situation of insulin resistance in 
cases of insulin allergy. 

Allergy to pancreatic tissue has been reported 
in 2 cases by Criep The reactions simu- 
late those of serum sickness. Rowe 740 has 
observed, in a few patients, migraine and gas- 
tro-mtestinal symptoms following oral ad- 
ministration of powdered pancreatin and 
trypsin. 

Despite the extensix e use of estrogenic sub- 
stances, only very few reports of hypersens i- 
tix-eness to these can be found in the literature. 
Thus, Harten and Walzer 549 mention 2 cases 
reported by Bimberg and Golan: local urti- 
carial swelling followed injections of amniotin, 
and subsequent oral administration of progv- 
non DH not only brought on a flare-up of 
these manifestations, but was followed a week 
later by generalized urticaria and angioneu- 
rotic edema Loft is 131 reported the case of a 
patient with purpuric lesions caused by estro- 
genic substances Our consideration here 
excludes those cases, however, in which the 
hypersensitix eness was in reaction to the oil 
used as a xehicle. Lex-ison and Harrison 12 * 1 
obserxed such a case, in which the hypersensi- 
tiveness xvas related to cottonseed oil and 
peanut oil 

Lorns. E L Arch Dcrmat ASyph 12: 1JS. 1940. 
l-a Levisov L A, and Haiiison, J J J A. 31 A 113: 2033, 
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Zondek and Bromberg* 36 ha\e shown that 
properly performed intracutaneous tests with 
crj stalhne steroid hormones including the 
estrogenic and androgenic substances may 
be used to confirm hypersensitiveness to these 
endogenous allergens (p 131) 

Two cases of severe generalized acute urti 
caria follow mg intramuscular injections of 
testosterone were reported by Mitchell 61 
The one known case of allerg} to the active 
principle of thyroid extract was described by 
Vaughan 21 



Fig 157 ISecrosis and Scarring in Astiwatic 
Pat ent Due to Vdrinahn 

It cannot as yet be definitely affirmed that 
there is such a thing as allergy to epmepf rtue 
The only convincing case on record is that of 
Dumm 554 The sen or author 6 (Fig 1o7) 
Cohen and V aterstone 64 and others have 
described cases of extensive sloughing of tis 
sues following injections of epinephrine The 
question arises however as to whether the 
tissue injur} is due to (1) an allergic hyper 
sensitiveness (2) the vasoconstrictive action 
of the drug and the resulting prolonged is 
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chemia of the tissues (3) the toxicity of epi 
nephrine per se or (4) the irritating effect of a 
preservative We believe that in the case we 
observed {and the same may very well be true 
of the cases reported by others) the cause is to 
be found jn the traumatic damage together 
with the vasospastic effect of the epinephrine 
rather than m an allergic hypersensitiveness to 
the drug 

C VITAMINS 

As vas to be expected the great increase in 
the use of vitamins has brought on a number 
of cases of hypersensitiv eness to them 
Strangely enough however the only reports 
so far made refer to thiamin hydrochloride 
Remgold and V ebb 1 S6 » reported a death oc 
curnng within ten minutes after the patient 
received her fourth intravenous injection of 
100 mg The cases described by Stiles 1 67 
Schiff 68 and Laws" 69 began with rhinorrhea 
and local urticaria followed by severe col 
lapse while that of Stem and Morgenstern 79 
had generalized pruritus asthma cyanosis 
shock and loss of consciousness for 24 hours 
after the eighth subcutaneous injection and 
that of Leitner' 27 asthmatic attacks and pro 
nounced eosinophiha after the fourth In 
some of them passive tran«fer was strongly 
positive Stiles pointed out that skin tests are 
to be made w ith w eak dilutions (0 03 cc of a 
preparation containing onl} a mg per cubic 
centimeter) since stronger concentrations are 
nonspecifically irritating Kalz 272 found that 
thiamin hydrochloride was an obligate urti 
cariogen c agent probably by inhibiting acety 1 
cholmase the enzyme which destroys the ace 
tylcholme set free at the end organ 
During a course of treatment with betaxm 
injections the senior author observed marked 
local svelbng associated with pruritus follow 
mg the sixteenth injection the seventeenth 
injection was followed by an immense red 
dened local reaction together with a marked 
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flaring up of all the old injection sites. A 
similar phenomenon was seen by Bowen 1271 
in a case with intense urticaria and angioneu- 
rotic edema following the eighth injection of 
thiamin. 

Mitrani 1571 reported successful subcutaneous 
hyposensitization of a patient with a maculo- 
pruriginous eruption of the face, chest, and 
back produced by a single injection of 50 
mg. of thiamin hydrochloride. Eisenstadt’s 1175 
two cases w ith proved sensitivity to injections 
of the drug were able to tolerate it by mouth, 
possibly because by this route there may not 
have been a sufficiently high level at any one 
time to evoke an allergic reaction. 

D. FOREIGN SERUMS 

Parenteral administration of foreign serums 
occasionally brings on a number of symptoms 
collectively designated as “serum disease." 
These symptoms are of three principal types: 
(1) the delayed reaction, generally called “se- 
rum sickness,” appearing about eight to 
twelve days after the first injection; (2) the 
accelerated reaction (or accelerated serum 
sickness) occurring after five days or even 
earlier, in cases in which the second injection 
is given after an interval of at least four 
months; (3) the immediate reaction, generally 
known as anaphylactic shock, occurring in 
cases in which the second injection is given 
after an interval of less than four months, 
and also in individuals who apparently have a 
“natural” hypersensitiveness to serum (see 
below). 

Following local injection, a sex ere local re- 
action may appear within twenty-four to 
forty-eight hours, corresponding to the Arthus 
phenomenon in experimental animals 

Most authorities are now of the opinion that 
there is no fundamental difference between 
serum sickness and serum shock (anaphylac- 
tic shock): “Exerv single phase of the serum 
sickness problem has its counterpart in lower 
animal anaphylaxis” (Ratner). 

1. Serum Sickness 

The clinical picture of serum sickness was 
described as early as 1667 by Denis, who had 
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undertaken transfusions with lamb’s blood. 
But it was Johannsen (1895) who first advanced 
experimental proof of the fact that foreign 
blood can be the cause of disease. Credit is 
due most especially to von Pirquet and 
Shick, 1276 however, for their contributions to- 
ward a better understanding of the disease — 
both in identifying it as the expression of an 
allergic reaction and in giving it its name. 

a) PATHOGENESIS 

The fact that serum sickness is an allergic 
disease is based on the following observations. 
(1) The latent or “incubation” period (eight 
to twelve days) corresponds with the average 
time necessary for the formation of antibodies, 
and is shorter after reinjection than after the 
first injection. (2) The blood of persons who 
are suffering from or w ho have recovered from 
serum sickness contains antibodies — i.e., the 
serum of such individuals is capable of pas- 
sively allergizmg guinea pigs (De Besche) and 
of locally sensitizing the skin of normal indi- 
viduals by means of the Feausnitz-Kuestner 
technic (De Besche, Ramel). (3) Precipitins 
can be demonstrated in the blood of both hu- 
man beings and animals suffering from serum 
sickness (Marfan and Le Play; others). 

In order to explain the occurrence of serum 
sickness following the primary injection of 
serum, von Pirquet and Schick 1 * 76 advanced 
the following hypothesis, now almost uni- 
versally accepted: the injection of foreign se- 
rum incites the production of antibodies, 
which generally takes eight to twelve days; 
when the antibodies have been formed, they 
enter into a reaction with the remaining por- 
tion of the antigen, resulting in exanthems or 
any of the symptoms that will be mentioned 
below . In other words, the foreign serum 
enters into the process in two ways: as the 
stimulus to antibody production, and as a 
component of the antigen-antibody reaction. 

By the time of the second or third injection, 
the tissues are already allergized — ie., they 
either contain specific antibodies or are ca- 
pable of producing them more rapidly than 
before. This explains the immediate and ac- 
celerated reactions, and also, to a certain px- 
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tent the increased severity of the clinical re 
sponse 

It has occasionally been observed that a 
single injection is followed bj two three and 
even as many as four separate and distinct 
attacks of serum sickness between which there 
are intervals sometimes as long as several 
days Doerr explained this on the basis of 
the fact that the formation of antibodies to 
the various proteins con tamed in the whole 
serum — such as euglobuhn pseudoglobulm 
and albumin — does not take place simultane 
ously but rather m successive stages This 
assumption is supported by the fact that such 
relapses of serum sickness do not occur 
when only one of the proteins — eg pseudo 
globulin — is injected Another view is that 
the various proteins contained in the serum do 
not alway s act at the same tune or m other 
words that the reactions they enter into do 
not always coincide thus bringing on the 
symptoms of serum sickness at different times 

In the great majority of all these cases aller 
gization has been caused by previous paren 
teral administration of the foreign serum 
However— and this is of considerable im 
portance with regard to the question of 
natural or innate serum hypersensitive 
ness— allergization can also be produced in 
other ways Aunchio 77 reported 2 cases in 
which the patients following oral admims 
tration of a preparation containing horse 
serum acquired hypersensitiveness of such 
degree that one of them later died of anaphy 
lactic shock after an injection of therapeutic 
serum and the other reacted with severe local 
manifestations Observations similar to these 
were made by the senior writer 278 when a 
series of experiments with orally administered 
horse serum propeptan was earned out in an 
attempt to reduce the incidence of serum 
sickness It was found that the patient re 
ceiving this preparation reacted more 
promptly and with more severe serum exan 
thems than did controls— definitely indi 
eating allergization Ratner 1279 called atten 
tion to the observations of French mvestiga 
tors who reported a large percentage of severe 
serum reactions in patients who regularly ate 
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horse meat Rolle and Hetsch reported that 
Tartar children who were brought up on mare s 
milk or who were fed horse meat present es 
peuaflj severe manifestations when given 
antitoxins containing horse serum 
Moreover sensitization may also occur by 
means of inhalation Forster 883 and Ratner 
and Cruehl 884 have shown that there is an 
antigenic element common to horse dander 
and horse serum In principle it is possible 
therefore that an individual who through con 
tact with horses has become sensitized via 
inhalation may also have acquired hypersensi 
tiveness to horse serum 
Furthermore allergization can also take 
place through the placenta Thus Brusa 
demonstrated that if a mother received serum 
during pregnancy the first injection of the 
same serum m the infant will evoke an allergic 
reaction with a shorter than average incuba 
tion time Ratner 193 showed that all offspring 
born of mot] er guinea pigs that had been 
allergized with horse serum before pregnancy 
were sensitive at the time of birth and that 
this passively transferred sensitiveness per 
sisted for three months He 1 ” 89 also demon 
strated active sensitization litters born from 
one to three days after their mothers had been 
given horse serum and receiving their first 
injection at the age of 1 month exhibited a 
definite hypersensitiveness 
Finally it must be pointed out that many 
patients — including even intelligent ones— do 
not know whether or when they have received 
inoculations with animal serum This is 
partly due of course to the fact that the serum 
was administered so long ago — usually during 
chddhood— that the patient has simply for 
gotten about it The patient s ignorance may 
also be excused in many instances because of 
the fact that he was not informed of the nature 
of the injection or that he was given the in 
jection while he was unconscious (when m 
jured for example) or under anesthesia 
These various possibilities — ie of oral 

bronchial or placental sensitization as well 
as of parenteral sensitization without the 
patient s know ledge — have been discussed m 
some detail m order to show that one may 
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never speak with assurance of “innate” hy- 
persensith eness to foreign serum 

However, serum disease can be caused not 
only by foreign serum, as employed in the 
prophy laxis and therapy of infectious diseases, 
but also under certain circumstances by homol- 
ogous serum, as used in autogenous or con- 
valescent serum therapy (Net ter; Marie; 
Nelli, Fox and Hardgrove 12S1 , McKhann 1252 ; 
Heller, others). Bloxsom 1251 has reported that 
five doses of 0 4 cc. of conv alescent serum in- 
tradermally is quite effective in the prophy- 
laxis of measles and gi\es rise to practically no 
untoward effects: 1 case in 40 treated had 
mild local urticarial reactions In this way, 
the reactions sometimes seen after larger 
doses given subcutaneously may be avoided. 

A case of severe anaphylactic shock with 
death has been described follow ing the second 
dose of 2 cc. of immune globulin. 1 * 54 

Human plasma, now in wide use in the 
treatment of shock, bums, hemorrhage, and 
other conditions, is not without its reactions, 
some of them on an allergic basis It is im- 
portant to distinguish between those due to a 
single specimen of unpooled or monovalent 
plasma, and those due to plasma pooled from 
a number of donors under standard require- 
ments. The pooling appears to inactivate, by 
mere dilution, such substances as antigens, 
haptens, and antibodies, and by suppression 
or adsorption of the agglutinins which may be 
present in individual samples The percent- 
age incidence of reactions to pooled plasma 
appears to be low, but they are far from un- 
known. 

A near-fatal reaction to human plasma was 
reported by Potayes and Squillace, 1 **’ al- 
though the possibility that the reaction was 
due to a preceding infusion of dextrose in 
saline solution cannot be eliminated, 1256 and 
typical allergic shock by Levine and State. 1157 

Miller and Tisdall 1255 have analyzed the 
types of reactions to pooled human plasma 
transfusions, and point out that in addition 
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to the allergic type, there are several others, 
including thermal or pyrogenic reactions, 
hemolytic reactions, toxic reactions due to 
anticoagulants or preservatives, transmission 
of infectious diseases from the donor, reactions 
due to bacterial contamination, pulmonary’ 
embolism, cardiac failure due to overloading 
of the circulation, and miscellaneous reactions, 
possibly on a psychic basis. Among 10,000 
such transfusions, they observed 105 reactions 
of the allergic ty’pe, all urticarial in nature 
except three which were characterized by’ 
asthmatic breathing Their experience con- 
vinced them that many are due to hypersensi- 
tiveness to a normal substance common to the 
plasma of many' donors, although others are 
due to allergens in the plasma and to passive 
transfer of sensitivity’ from donor to recipient. 
More severe forms, including loss of sphincteric 
control and anaphylactic shock, have been 
seen by Kilduffe and DeBakey 1259 and others 
following transfusions. Strumia, McGraw, 
and Blake 1290 estimate the incidence of the 
allergic reactions to transfusions of whole 
blood, plasma, or serum at 0.3 to 1 0 per cent, 
they mention local or general urticaria, an- 
gioneurotic edema, fever, and occasionally 
asthma and edema of the glottis. According 
to MaunseU, 1291 reconstituted dried serum 
gave positive intraderma 1 skm tests in 77 per 
cent of allergic subjects, the degree varying 
with different human serums, and in 20 per 
cent of non-allergic subjects. Autoserum 
failed to produce reactions in any case After 
transfusion, reactions ensued m 14 of 17 
ahexgvc paXvente, bwt vw wowe of the wow- 
allergic. Repeated injections gave rise to no 
evidence of sensitization, but desensitization 
occurred in 10 of 11 serum-sensitive allergic 
patients. It is of interest that in asthmatics 
the latter change of reactivity was accom- 
panied by a marked improvement in the 
asthma. Maunsell states that nothing is 
known of the source or character of the anti- 
genic substance in human serum, although 
the presence of extraneous ingestant or in- 
halant allergens must be considered. It might 
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be possible to prevent many of these untoward 
reactions by first performing an intracutaneous 
test with the plasma, if feasible 
The fact that homologous serum can cause 
serum disease — even, though veiy rarely, fatal 
anaphylactic shock (Schmidt) — was ascer 
tamed in human experiments by Tezner and 
Reiter and Nathan and Gnmdmann, and in 
animal experiments by Eickhoff 
We exclude from consideration here, of 
course, those cases in which allergic reactions 
follow transfusions clearly owing to the in- 
troduction of an excess of allergen in the blood 
of the donor Thus, a patient allergic to milk 
will react to blood from a donor who has in- 
gested milk shortly before giving the blood 
A pertinent case was reported by Dickstem, 129 * 
the severe urticaria was shown to be due not 
to the pooled human plasma per se, but to its 
demonstrable content of such antigens as 
milk, beef, and lamb, the patient being de 
tectably sensitive to these foods Conversely, 
passive introduction of an antibody into a 
recipient who has the corresponding antigen 
in his blood, will also produce allergic reac- 
tions The latter situation is illustrated b> a 
case reported by Berger 1293 to arrest hemor 
rhage, the patient received horse serum, and 
some days later a blood transfusion from a 
donor who was a horse asthmatic Colon 
nell ,29 ‘ observed a patient in whom both 
mechanisms were operative he was passively 
sensitized by transfusions from a donor with 
ragweed pollen allergy, urticaria, angioneu 
rotic edema, asthma, and laryngeal edema with 
dysphonia and dysphagia followed intravenous 
administration of pooled plasma which was 
shown to contain ragweed pollen allergen 
All authorities are agreed that plasma donors 
should be in a fasting condition and that the 
pools should be prepared from as many sam 
pies as possible, it has also been suggested that 
prospective donors with active allergic states 
or receiving any form of injection therap> 
should be rejected 

Reactions to intravenous infusions of Rh 
positive blood m isosensitized individuals will 
be considered m the next section 


Mention must also be made here of the 
cases of serum sickness following trauma 
resulting in hematomas of the subcutaneous 
tissues or joints, or following operations lead 
ing to serous effusions The fact that homol 
ogous serum can acquire the character of an 
antigen is perhaps best explained by the con 
cept that the blood serum or tissue fluid be 
comes foreign to the organism, owing to 
chemical alterations induced by the trauma — 
or, in other words, an endogenous allergen is 
formed (see p 122) 

Voss 1205 m has contributed very interesting 
and important studies on the production and 
prevention of serum exanthems, by means of 
human convalescent serum, in individuals re 
cently treated with animal serum He showed 
that when a child that has received diphtheria 
antitoxin, for example, is gn en an intravenous 
injection of 1 cc of convalescent serum on the 
following day, a palm-sized urticarial swelling 
will appear within three minutes at the site 
of the horse serum injection, and that, as a 
result, the child within a few days will be 
hyposensitized to such an extent that there 
will be no reaction even to an intracutaneous 
test with horse serum If, however, 5 cc of 
the convalescent serum is injected intraven 
ously four days after the treatment with diph 
theria antitoxin, a universal serum exanthem 
appears If the injection is given at the start 
of the spontaneous serum exanthem, the con 
dition runs a very rapid course, with shocklike 
manifestations Finally, if the injection of the 
convalescent serum is given when the spon- 
taneous exanthem has almost faded, three 
additional attacks will appear, at intervals of 
two days Voss assumes that the injection of 
convalescent serum increases the anttbod} 
titer to the concentration necessary for the 
production of serum sickness in an individual 
prepared with foreign serum 
This procedure also has a certain amount of 
therapeutic significance, for if the antiserum 
is injected promptlj enough, one might be 
able to confine the antigen antibody reaction 
to the site of the antitoxin infection 
This experimental procedure — called in 
verse or reverse anaphylaxis (Voss) and pas 
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sively acquired or merely passive serum sick- 
ness (Karelitz) — has been confirmed, by and 
large, by Szirmai 390 Karelitz and Glong,” 9 
and Karelitz. 113 * The last-named failed to 
corroborate all the therapeutic effects claimed 
for this method, although he did note that an 
episode of passive serum sickness altered the 
subsequent course of acti\el\ acquired serum 
sickness in horse serum treated children. The 
production of passive serum sickness does not 
appear to depend on the presence of precipi- 


b) SYMPTOMATOLOGY 

Serum sickness is characterized by cutane- 
ous or subcutaneous manifestations, adenop- 
athy, swelling of the joints, and fever. The 
initial symptom of the disease is generally en- 
largement of the regional glands. This is 
followed by fe\er, severe pruritus, and usually 
urticarial swelling and redness (Fig. 158) at 
the site of the serum injection; under certain 
circumstances, the latter may develop into a. 



tins in the serum, and the causatixe antibody 
was found in serums from horse serum treated 
patients who had failed to dexelop serum 
sickness. The presence of transferable anti- 
bodies was also demonstrated in the serum of 
patients convalescing from serum sickness hv 
the Frausnitz-Kuestner and the reverse tech- 
nics. The method of passive serum sickness 
promises to be useful for the further study of 
the problems of the pathogenesis and prophj - 
laris of this disease. 

“"Kaielitz S J Ml Sinai Ho*p 9.921, 194 J 


hard inflammatory necrotic lesion (i.e., Ar- 
thus phenomenon) A few* days later, but 
occasionally as the tirst symptom, an urticarial 
evanthem appears (Fig 159); less frequently, 
an erythematous, morbilliform, or scarla- 
tiniform eruption (Fig 160), and, very rarely, 
hemorrhagic or exudative rashes that cover 
large parts of the skin and are accompanied by 
distressing pruritus Very frequently not only 
the skin but also the subcutaneous tissues are 
inx olved, presenting \ anous degrees of edema, 
particularly of the face (eyelids and lips). 
At the same time, there are swelling, redness. 
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pain and stiffness in the joints usuall} the 
large joints and generalized I> mphadenopathy 
A\ith considerable tenderness The arthrop 
athv majr be confine 1 to the temporomandib 
ular joint (Turner and Clar«.e W7 ) giving 
rise to ri 0 iditj of the ja« which must not 1 e 
mistaken for a s>mptom of tetanus since 
consequent administration of more tetanus 
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antitoxin maj be follov ed bj a possible fatal 
it> The spleen is often enlarged The fe\ er 
does not persist very long — at he most two 
to three days — but occasionally has a septic 
character 

Aside from the muscular pains severe cases 
also present neurologic complications Thus 
Do} le 298 has compiled 49 cases from the litera 


Turner P L and Clarke 
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ture and from his own observations and 
Schipkowensk} 99 has listed 80 cases that 
following repeated injections f serum pre 
sented paralysis in the areas of the muscles 
into which the injections were ma le (deltoid 
serratus anterior etc ) These s}mptoms 
were tentnel} attributed to urticarial lesions 
in the intervertebral f ramina Carmichael 301 ' 
has reviewed the inc dence of neurological 
sequelae folio ung serum (and vaccine) 
therap} and pointed out that commissions 
to stud} this problem in England and the 
Netherlands disclosed well over 200 cases in 
2 periods of 6 }ears This category also in 
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eludes isolated instances of optic neuritis 
inner ear deafness Meniere s syndrome laryn 
geal nerve paralysis and even meningeal 
disturbances \\ eissenbach and Dreyfuss as 
sumed that the cause was a localized edema in 
the nerve roots or in the nerve tissue itself 
Wulff reported a case in which m}ehtis fol 
lowed serum sickness and considered the 
jjossibility of a pathogenetic relationship be 
tween them The headaches that so fre 
quentlj accompany the disease are probabl} 
due to cerebral edema In addition to the 
anaphylactic reactions an alternative theor} 
involves the activation of a latent virus al 
ways present in the body but dormant and 
innocuous under normal conditions and be 
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coming pathologic or noxious only in response 
to some excitant which causes a biochemical 
change in certain tissues vulnerable to attack. 
Allen divides the neurologic complications into 
four groups: the radicular, neuritic, polyneu- 
ritic, and central nervous types. Exen psy- 
choses may occur. In some cases neurologic 
symptoms are the only manifestations of 
serum sickness. These symptoms may persist 
for periods of from six months to two years 
and may be seriously disabling. They- usually 
disappear completely’. However, Bennet re- 
ported that 20 per cent of those affected may- 
be left w ith a residual w eakness. (For further 
details, see chap. XXVI). 

In occasional cases, asthma, gastro-intesti- 
nal symptoms (abdominal pain, nausea, vomit- 
ing, and diarrhea, which may even be bloody-), 
albuminuria, and hematuria are observed 

Especially se\ere cases manifest a fall in 
blood pressure and leucopenia. In the acute 
stage, the flocculation test for syphilis may be 
positive — a finding that, without associated 
evidence, should not be considered a proof 
of lues. 

It must be noted that any- one of the afore- 
mentioned symptoms — including the most 
constant ones, such as exanthems and fe\er — 
may be absent in a given case of serum sick- 
ness. 

In the majority- of cases, the symptoms of 
serum sickness follow the primary injection of 
foreign serum after an incubation period of 
from eight to twelve days. The longest in- 
cubation period reported is thirty-six days 
(Hildebra ndt™ 1 ). According to BuUona, the 
duration of serum sickness is from one to three 
days in 54 per cent of all cases, from four to 
seven days in 35 per cent, and longer in 11 
per cent. Following the second injection, the 
symptoms usually arise between the second 
and the sixth day-; occasionally, how exer, they 
appear immediately or after a few hours. In 
some instances the allergic manifestations do 
not occur until after a series of injections 
The development of the accelerated type of 
serum sickness is less likely when reinjections 
are given from six to nine months or more 
after the primary injection. 

According to Tonietti’s findings, a papular 

““HuDEMtis-DT, A Kim. Weiner 14 1563, 1933 


reaction on intracutaneous testing appears, 
on an average, in from six to seven day-s after 
the primary injection 

Serum sickness itself is a self-limited disease, 
but it not infrequently- leaves the organism 
allergized and thus provides the foundation 
for other sex ere allergic conditions. 

Rich's experiments regarding the relation- 
ship of serum sickness to periarteritis nodosa 
w ill be considered in chapter XXIX. 

c) INCIDENCE 

The exer increasing employment of sulfon- 
amides and penicillin in the treatment of in- 
fectious diseases, and of toxoids and x-accmes 
in their prexention, has enormously reduced 
the frequency and importance of serum ther- 
apy and consequently of serum disease. 

Regarding the incidence of serum sickness,, 
it is necessary to differentiate between pri- 
mary serum hypersensitix eness (reaction to the 
first injection) and secondary (reaction to re- 
injections) Lucchesi and Bowman, 1302 
Toomey and Kimball, 1303 Fox, 1304 and Ustvedt 
estimated the incidence of primary- serum 
hypersensitix eness to comprise about 35 to 43 
per cent of all cases In respect to cases fol- 
lowing reinjection, how exer, it rises to 60 per 
cent according to Meaxer, and to 77.5 per 
cent according to I’stxedt, while Kojis UM 
found that secondary injection of diphtheria 
antitoxin increased the incidence of serum 
sickness by 50 per cent and that the anaphy- 
laxis rate was 23 times greater than after 
primary injections. Furthermore, primary se- 
rum hypersensitfveness is much more likely 
to occur when the serum is administered m- 
trax-enously According to Iwerson, the fig- 
ures are: 54 per cent of cases following 
primary injection, and 74 per cent of cases 
following reinjection. 

The incidence of serum sickness depends 
upon many factors. The most important is 
the degree of purification, concentration, and 
despeciation of the antitoxic serums. The 
next in order of importance is the quantity of 
serum administered, for it has been shown that 
with the use of 100 cc , serum sickness will 

ara LCCCHE5I P F ,indBo"iiOJ J E J A XI A 143*1049,1934. 
ua Toohet. J \ , and KniBiu., E R ,J» J Pediat 15.238,1939. 
n-Fo-Of J J lnf«t Di, 41- 341 1937 
n«Kojis, F G Am J Dt, Child M- 91, 313. 1942 
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result in 90 per cent of all patients Another 
significant consideration according to Hooker 
as whether the primary injection is made w ith 
a toxin antitoxin mixture or with some other 
therapeutic serum Thus Gordon and Cres 
well 1300 report that, of 5o6 patients who had 
received toxin antitoxin 74 per cent presented 
reactions to serum, while symptoms occurred 
in only 43 per cent of 151 individuals who had 
previously received only a therapeutic serum 
« ithout toxin Moreov er, stronger manifesta 
tions are evoked bj fresh serum than by serum 
that has been stored for some time Appre 
ciable differences are also observed in the ac 
tion of serums from various species of animals 
Hog serum is said to cause serum sickness as 
often as horse serum Avian serum is re 
ported not to produce serum sickness Fi 
nail}, the climate, the season, and above all 
the predisposition and the general condition of 
the patient, are important According to 
Coca, the American Indian and the Negro 
seem to be less susceptible to serum sickness 
than are members of the white race Age and 
sex, however, appear to have no bearing on 
the incidence of serum sickness 

Especially important is the statement of 
Tuft 1307 that allergic individuals are no more 
likely to have serum sickness than are the 
nonallergic He is of the opinion, therefore, 
that the physician need not hesitate to give 
serum to an allergic patient — with the excep 
tion of course, of patients hypersensitive to 
horse dander The latter precaution is not 
entirely axiomatic either, for, according to 
Tuft, serum will be tolerated by horse asth 
matics who fail to react to skin and con 
junctival tests 

2 Serum Shock 

In contradistinction to the more or less com 
mon syndrome that typically develops after 
an incubation period of several days (i e , 
serum sickness) there are several types of 
immediate reactions, of which some appear to 
be based on immunologic mechanisms The 
most important— because the most dangerous 
— is the shockhke type, which corresponds m 
every respect with experimental anaphylactic 
shock It can appear from several seconds to 
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thirty minutes after the injection Cooke has 
suggested that a reaction be considered ana 
phylaxis if it occurs within an hour or less 
after the administration of the allergen The 
symptoms are urticaria angioneurotic edema 
lacrimation itching of the nose and throat 
mucoid nasal discharge, a harsh cough dysp 
nea, marked apprehension and profuse sweat 
mg There maj also be nausea, vomiting 
and general prostration Serum shock may 
terminate fatally w ithin minutes or hours or 
the patient may recover completely It is 
more likely to occur in patients with strongly 
positive cutaneous and ophthalmic reactions 
to serum, and after intravenous than after 
intramuscular or subcutaneous injection The 
administration of an injection during serum 
sickness is particularly hazardous (For a 
more detailed discussion, see chap XX ) 
Sometimes delayed reactions occur m from 
six hours to five days The same symptoms 
are observed as m serum shock, but they are 
far less severe Since serum sickness follow 
ing reinjection of serum may be accelerated to 
such an extent that it appears on the second 
and even on the first day after the admuus 
tration of serum considerable difficulty has 
arisen at tunes in differentiating between a 
delayed serum reaction and accelerated serum 
sickness 

According to Harten and Walzer, 1,M the 
syndrome of serum shock, which is properly 
to be interpreted as an expression of anaphy 
lactic shock, should not be confused with 
certain immediate reactions that are non 
specific m character These are said to be 
caused by a vascular reflex resulting from the 
slight trauma occasioned by the intravenous 
injection (Bullow a 1309 ) or from disturbances in 
the colloidal balance Generally included 
here are the manifestations of collapse ob 
served, according to Lord and Heffron 1319 m 
7 per cent of all pneumonia patients receiving 
intravenous serum therapy This reaction is 
initiated by flushing of the face dyspnea, cy 
anosis, lumbar or abdominal pain, rapid weak 
pulse, and apprehensiveness It is usuall} 


»•» Harten M and Ualzer M ibid 11 68 1939 
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transient. For its control, Bullowa recom- 
mends artificial respiration, hot blankets, and 
routine shock treatment. Other manifesta- 
tions belonging to this category are the thermal 
or febrile reactions, characterized by chill, 
elevated temperature, delirium, rigor, and 
malaise. These symptoms usually appear 
from forty-five to ninety minutes after in- 
travenous injection of serum, but may occur 
earlier or even during the injection. Bullowa 
reported thermal reactions in 18 per cent of 
755 cases, with three fatalities. He recom- 
mends inhalation of amyl nitrite for manage- 
ment of them. 

3. Local Serum Reaction' 

Repeated local injections of serum very 
rarely bring on a disease picture that corre- 
sponds fully to the experimental Arthus phe- 
nomenon and that can thus be interpreted as 
local anaphylaxis. In the rare instances of 
this, the reaction has been obserx ed to appear 
within forty-eight hours, in the form of sex ere 
inflammatory local swelling, with induration 
and tenderness. The injected skin site be- 
comes hemonhagic during the next few days, 
and this is followed by an extensive necrosis 
and sloughing Death may occasionally re- 
sult from sepsis following the local gangrene. 
(For further details, see p. 88). 

4. Diagnosis of Serum Hypersen sittveness 
In every case in which foreign serum is ad- 
ministered either prophylactically or thera- 
peutically, the possibility of an allergy to 
serum must be considered, and, in the ex-ent 
of an existing hypersensitiveness, its relatix-e 
degree must be determined. Three methods 
are available: the history, the skin test, and 
the ophthalmic test. Unfortunately, the his- 
tory is often unreliable, either because the im- 
mune serum was administered during the 
patient’s childhood or possibly at a time when 
the patient was unconscious (eg., under an 
anesthetic), or simply because the patient was 
not properly informed of the nature of the 
injection he was receiving; furthermore, it 
must be remembered that ex en intelligent pa- 
tients often forget that they hax'e receix ed any 
such injection, particularly when there were 
no disagreeable consequences. Altogether, the 
significance of a negative history should nexer 


be o\-errated In an attempt to combat this 
obstacle, the senior author 1311 in 1936 suggested 
the general use of so-called tattoo markings. 
For this purpose, with ever}- ampule of im- 
mune horse serum there would be packaged a 
bit of cinnabar dust, for example, and a 
special needle, exerx vial of beef serum xxould 
be accompanied by some black India ink , and 
so on The physician would be obligated to 
make an appropriate tattoo each time he in- 
jected serum— recording the first injection by 
tattooing one dot, the second bx two dots, 
etc., on a designated site, such as the lateral 
aspect of the patient’s thigh In this manner, 
any physician who might be called upon to 
treat the patient subsequently would imme- 
diately know the nature and the number of 
serum injections prexiously administered. 
This would certainly eliminate a great part 
of the risk now incurred in treating uncon- 
scious or shocked xictims of accidents or war. 
Fomet, Vickers, and others have advocated 
similar systems of tattoo markings. 

Skin tests should be given to all patients 
known to hax-e received serum treatment. 
Since intracutaneous injection of even minute 
amounts of serum can bring on the most alarm- 
ing constitutional reactions, use of the scratch 
technic is recommended (Rudolph and 
Cohen 1312 ), with a 1:10 dilution of normal 
horse serum, to be followed, m the event of a 
negative result, by an intracutaneous test. 
The recommended dosage is 001 cc of a 
1:10 dilution of normal horse serum if the 
patient is nonallergic, a 1:100 dilution, if he 
is allergic; or a 1:1,000 or greater dilution if 
there is a known sensitix eness to horse dander 
or to horse serum. If negative results are 
obtained with high dilutions, subsequent tests 
should be made after twenty minutes with 
more concentrated serums, and finally with 
undiluted normal horse serum For testing 
purposes, it is not advisable to employ the 
same immune serum that is to be gix’en the 
patient later; for, as Foshay 1313 has shown, 
specific immune serum produces an immediate 
erythematous and edematous reaction (some- 
times called the “E-E phenomenon”) that 
may readily be confused with the reaction of 
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serum sensitization While Tuft is of the 
opinion that a negative skin test definitely 
rules out the existence of serum sensitivity, 
Davis 1314 concluded, on the basis of extensive 
material, that the cutaneous test has little 
real value as an index of the degree of sensi- 
tiveness, regardless of whether the outcome 
of the test is negative or positive Kojis 1305 
however, found that in patients with positive 
intradermal tests, the incidence of serum sick- 
ness following inoculation with diphtheria 
antitoxin was 4 times, of anaphylaxis 35 
times, and of mortality 11 times greater than 
when the reaction was negative Waldbott 1315 
reported fatal anaphylactic shock in 2 cases in 
which preliminary skm tests failed to evoke a 
reaction 

Many authors prefer the ophthalmic test 
The procedure is as follows Provided there 
is no evidence of inflammation of the con- 
junctivae, a drop of horse serum (diluted 
1:10) is placed in the lower conjunctival sac 
A positive reaction is indicated by itching, 
burning, redness, and lacnmation within ten 
to thirty minutes The reaction can be con- 
trolled by instillation of a drop or two of 
epinephrine solution (1 1,000) The eye test 
is generally considered to be more dependable 
than the intradermal test, especially for indi- 
cating those individuals who might exhibit 
severe reactions On the other hand, there 
have been a fen reports of death due to ana 
phy lactic shock following the administration 
of horse serum in cases in which conjunctival 
tests for sensitivity had been negative Fur 
thermore, this method is of no v alue in the case 
of young children if they' begin to cry during 
the test, for the tears naturally w ash the serum 
out of the eye According to Kojis, 1305 if the 
conjunctival test is positive the incidence of 
serum sickness is 5 times and of anaphylaxis 
173 times greater than if negative 
In short, it is best to begin with a scratch 
test, then, if this is negative, to perform the 
ophthalmic test, and to resort to the intra- 
dermal test only if the others have failed to 
elicit reactions A syringe containing epineph- 
rine solution should alway's be at hand, even 
when eye tests are being made, for these too, 
according to Brown and Sechzer, occasionally 
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cause constitutional reactions It should be 
emphasized that patients recening repeated 
injections should be tested each time the serum 
is administered, unless it is given daily 

Tinally, when the history indicates that 
even the scratch method might be too danger 
ous in a given case, an indirect test may be 
made (passive transfer with the patient’s 
serum to the skin of a recipient) Obviously 
however, the element of time permits this 
technic to be used only infrequently 

On the basis of animal experiments and 
clinical analy sis, Swine ford* 87 suggests the the- 
oiy that when cutaneous, conjunctival, and 
intravenous tests for rabbit serum sensitiv lty 
are negative, anaphylactic reactions following 
injections of untipneuwococca I rabbit serum 
are due to the phenomenon of reversed pas- 
sive anaphylaxis in which the antigen is sup 
plied by the infecting organism in vivo, and 
the anaphylactic antibody is provided by the 
injected antiserum He tentatively proposes 
that cutaneous, conjunctival, and intravenous 
tests for sensitivity be performed with the im 
mune serum, instead of or along with normal 
serum Although a positive erythema edema 
reaction (roshay) may be anticipated on skm 
testing, this would indicate the presence of 
the pneumococcal antigen in the skin and 
therefore the possibility of a reverse anaphy 
lactic reaction to the antiserum He also 
suggests, if cutaneous and conjunctival tests 
are negative, a second intravenous test dose 
of perhaps 3 cc following the conventional 1 
cc test dose 

In conclusion, it must be said, regrettably, 
that neither the skm nor the ophthalmic tests 
are entirely dependable A convincing num 
her of cases have been reported in which, de 
spite positive skin reactions, the intravenous 
administration of serum failed to produce con 
stitutional symptoms of any kind However, 
a strongly positive skin reaction, especially' 
with pseudojxidia, must be considered as a 
definite warning signal Furthermore, a posi 
tive ophthalmic test certainly indicates that 
not only the skm but other tissues also are 
allergic, and that danger lies ahead 

5 Prophylaxis of Serum Disease 

In a very few diseases is prophylaxis of 
greater importance than in serum sickness 
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The prophylactic methods are divided into 
four principal groups: (1) avoidance of anti- 
toxins and other serums, if possible; (2) sub- 
stitution or modification of the serum used; 
(3) prevention of serum reactions by means of 
drugs; (4) immunobiologic measures in cases 
with allergy to serum but urgently requiring 
antitoxins. 

(1) The ideal prophylaxis, and the only one 
that is completely effective, is to replace anti- 
toxin with toxoid. This, of course, is at 
present possible only in the case of diphtheria 
and tetanus antitoxin (Gold,' 3 * 4 Jones and 
Moss; 1517 Kern and associates 131 *). In recent 
years these toxoids have almost completely 
replaced the serum-containing preparations 
for preventive immunization. For treatment, 
however, the toxoids can be used only if the 
patient has previously received toxoid pro- 
phylactically. 

According to Gold, 1319 it seems safe to giv e an 
immunized person a stimulating dose of 
tetanus toxoid after an injury' involving prob- 
able infection with tetanus spores, m lieu of 
an injection of tetanus antitoxin. It should 
be noted, however, that allergic manifestations 
following toxoid injections may occasionally 
occur, although the incidence of untoward 
reactions appears to be low. Cooke and his 
co-workers 1320 first reported on the sensitizing 
property of alum-precipitated tetanus toxoid 
and others have since published similar ob- 
servations. The manifestations vary from 
anaphylactic shock (Cunningham, 1321 Parish 
and Oakley 1522 ) to localized brawny swelhng 
at the injection site (Whittingham 1323 ) Other 
patients present milder systemic reactions 
characterized by malaise, myalgias, and slight 
hyperpyrexia, with or without urticaria It 
is genera 11}’ held that the sensitizing agent or 
agents are Witte and Berna peptone, and to a 
lesser extent Difco proteose, which are con- 
stituents of the culture medium and hence of 
the toxoid. This was confirmed by the ob- 
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servation of Long 1324 that when Witte or 
Berna peptones w ere omitted from the tetanus 
toxoid used by the Army the incidence of 
allergic reactions fell from 0 05 per cent to 
less than 1 in 10,000 injections. Edwards' 
case 1320 of severe anaphylactoid response ap- 
peared to be due to the veal infusion contained 
in the preparation. The possibility that the 
bacterial and toxin proteins also act as sensi- 
tizing agents cannot be eliminated, but their 
role would seem to be minor 

Sulzberger 1326 reported a case of chronic 
urticaria starting 3 days after the first injec- 
tion of alum-precipitated toxoid and per- 
sisting at least 6 months. He presents two 
possible explanations for this reaction; (1) 
that the primary sensitivity to proteoses was 
initiated by the injection and the symptoms 
maintained by repeated exposure to proteoses 
in food or of endogenous origin resulting from 
the catabolism of body proteins; (2) that a 
small amount of allergen continued to escape 
over a long period of time from a deposit of 
the injected toxoid 

Gold 1327 noted the disparity between the 
occurrence of positive skin tests and the ap- 
pearance of symptoms following injection. 
He concluded that the skm test with toxoid is 
of no practical value, whether positive or 
negative, as an indication for or against giving 
the toxoid His indifference to the tests is 
not shared by all (Cooke; Edwards; and 
others) 

Whittingham 13 '’ 3 surveyed the reactions 
among 61,042 subjects in the Royal Air Force 
immunized with plain tetanus toxoid and 
found 2 cases of acute anaphylactic shock, 12 
of constitutional reactions, and 651 of local 
reactions Swartz 432 * observed 2 cases of urti- 
caria and angioneurotic edema due to fluid 
tetanus toxoid, 1 with manifestations persisting 
more than 2 years, and 1 markedly unproved 
after hyposensitization with this substance. 

Diphtheria toxoid, both fluid and alum- 
precipitated, is capable of producing reac- 
tions, but appears to do so less frequently 
than tetanus toxoid. A protamine-precipi- 
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tated diphtheria toxoid has been produced, 
and, according to preliminary reports, gives 
rise to practically no reactions 
(2) Despeciated tetanus antitoxin should be 
administered to persons who have not pre 
viously been actively immunized with tetanus 
toxoid or to patients presenting clinical evi- 
dence of tetanus The same holds true in rela 
tion to diphtheria, scarlet fever, and gas 
gangrene In these preparations, the horse 
serum has been so changed immunologically 
by partial digestion with taka diastase that 
allergic reactions are minimal (Coghill and 
associates 13- ’ 4 ) This was confirmed in regard 
to despeciated tetanus antitoxin by Schaeffer 
and Myers, 1330 to scarlet fever antitoxin by 
Toomey and Kimball, and to diphtheria anti- 
toxin by Baird While immediate reactions 
were not observed by Top and Watson, 1331 
serum sickness occurred in 18 per cent of their 
cases on the sixth day 
Edwards 1332 has found that bovine serum can 
be made safe for man by destroying the anti 
bodies by heating to 72 C , after which it was 
possible to administer it safely in large 
amounts as a substitute for human plasma 
Another method consists in the use of pro- 
tein-poor and purified serums These prep- 
arations have the advantage of containing the 
required quantity of antibodies in about the 
smallest possible volume of serum, having been 
freed of all protein fractions other than those 
serving as the antibody carriers Northrop 
has recently reported on a purified antitoxin 
that he claims to be forty to fifty times more 
effective than the crude form, and that ap 
parently does not evoke serum reactions 
Poehacker Fritsch and Siegl 1333 w orked with 
“fermo” serum in which the proteins having 
no antitoxic effect are removed by fermenta 
tive decomposition It requires five hundred 
tunes the dose of this preparation to produce 
the same allergic reaction as that elicited by 
the unchanged globulin 


prophylaxis m serum sickness is quite en 
couragmg The mam lines of further inves- 
tigation seem to he in the direction of the 
use of toxouls or of despeciated and purified 
serums 

Among the prophylactic measures of secon 
dary importance, mention may be made of the 
use of a serum (e g bovine, rabbit chicken) 
to which a known horse serum sensitive pa 
tient does not react Thus, Glaser 1331 1335 
found that the incidence of moderate general- 
ized reactions w as markedly less and of alarm- 
ing reactions practically nil when bovine 
tetanus antitoxin was employed, as compared 
to equine antitoxin Moreover, it would be 
feasible to use heterologous serums for differ- 
ent purposes— as, for example, prophylactic 
inoculation with diphtheria or tetanus im- 
mune serum from a steer, sheep, goat, or 
rabbit, while the corresponding immune serum 
from a horse is employed in therapy Since 
other animals than the horse do not achieve 
high antibody titer, it is necessary to inject 
larger amounts of their serum and this in 
turn may bring on severe allergic reactions 
Human tetanus antitoxin, which can be pro 
duced by immunizing subjects with toxoid 
(Glaser 1331 ), has been tried It is also possible 
to take advantage of the principle of passive 
Serum sickness by employing the serum from 
individuals who have recently recovered from 
serum sickness according to Voss and 
Hundt, 388 such convalescent serum, given 
early in the incubation penod of serum sick- 
ness, is followed only by an immediate small 
local reaction, and prevents serum disease 
(see pp 90 and 354) 

Finally, Kahn' 53 recommends that prophy- 
lactic and therapeutic serum be given not sub- 
cutaneously but intramuscularly, pointing out 
that the antigen localizing capacity of the 
cutaneous tissue is approximately ten tunes as 
great as that of skeletal muscle tissue This 
will of course considerably reduce the likeli 


As this brief review indicates, the future of 


W» Coghill, R D Fell N Creighton M , and Brown G 
J Immunol 39 207, 1940 

«»» ScHAErreR M, and Myers G B J Allergy 12 188 1941 
in* Top T H and Watson EH Am J Dis Child *2 548, 


hood of sensitization 

(3) On the hypothesis that the phenomena of 
serum sickness are due to a release of hista- 
mine or a histamine like substance, Toshay 
and Hagebusch, 434 as well as Cherry and 
Pnckman, 435 treated patients both orally and 
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parenterally with histaminase before adminis- 
tering the serum, and claim very good results. 
However, Toomey et al 457 and Eger and 
Stone 453 in well-controlled clinical experi- 
ments found that histaminase neither pre- 
vents nor ameliorates serum sickness 

It has been suggested that an injection of 
epinephrine hydrochloride just prior to the 
serum injection and ephedrine sulfate orally 
every three or four hours for 3 to 5 days there- 
after may minimize serum reactions 

According to Faraglia, intravenous injec- 
tion of a solution of 0 5 Gm of calcium glu- 
conate in 5 cc of double distilled water fifteen 
minutes prior to an intramuscular injection of 
tetanus antitoxin prevents anaphylactic reac- 
tions. The same claim is made by Stout and 
Kositchek for intravenous use of 50 per cent 
dextrose. 

(4) In patients known to be hypersensitive 
to horse serum but urgently requiring serum 
therapy, the sheptophylactic method of Bes- 
redka JW should be employed. The procedure 
consists of administering the serum in slowly 
and gradually increasing doses, with intervals 
of twenty minutes between injections The 
amounts to be given, as well as the rate, de- 
pend upon the degree of the patient’s hyper- 
sensitiveness. For example, a severe case, 
presenting positive skin and ophthalmic tests, 
would best be treated by the schedule in Table 
34; while less severe cases (positive skin but 
negative ophthalmic tests) admit of certain 
modifications, as for example, a concentration 
of 1:10 in the initial intravenous injection 

The following precautions should always be 
kept in mind. Subcutaneous injections should 
be given only in the extremities, so that a 
tourniquet can be applied if necessary. In 
areas that cannot be controlled by a tourni- 
quet, epinephrine should be injected subcu- 
taneously when the possibility of an allergic 
reaction is suspected on the basis of the history 
In what appear to be dangerous cases, 0 1 
cc. of epinephrine may be mixed with the 
serum and administered with even,- injection, 
as long as the injections are performed sub- 
cutaneously. But even in the routine case it 
may be advisable to administer 0.2 cc. of epi- 
nephrine w ith the initial injection. When un- 
tow ard manifestations, such as apprehension. 
p rythema, urticaria, precordial distress, or 


dyspnea arise, the administration of serum 
should be stopped and 1 cc. of an epinephrine 
solution should be injected intramuscularly. 
In the event of alarming reactions, it is neces- 
sary- that 0 2 to 0 4 cc of diluted epinephrine 
solution be injected intravenously. After the 
allergic manifestations have disappeared com- 
pletely, the injections may be resumed, com- 
mencing w ith a dose equivalent to one-half or 
less of the previous dose. As an added pre- 


Table 34 — Method of Deal! ergizahnn of Patient 
Allergic to roretgn Serum 
Frequency of injections 1 ever} 20 minutes 


D°“*« 

Quantity 

(Cc) 

Concentration 

Route 

1 

0 05 



2 

3 

0 1 

0 3 

1 1:10 


4 

0 7 


subcutaneous 

(deep) 




5 

0 1 



6 

03 j 

undiluted 


7 

0 1 J 



8 

0 1 



9 

0 3 

1 100 


10 

0 7 



11 

0 1 , 



12 ' 

0 2 1 

1 10 


13 

0 4 


1J 

0 8 


intravenous 

15 

0 1 | 



16 

0 2 1 



17 

0 4 



18 

19 

0 8 1 

1 0 

undiluted 


20 

3 0 1 



21 

7 0 



22 

10 0 | 




caution, a tourniquet should be in place above 
the site of injection, ready to be tightened at 
the first sign of a reaction. 

Besredka’s method was found by- Borisenko- 
Mitlash and Popov 13101 to be quite reliable in 
the prophylaxis of severe and fatal anaphy-lac- 
tic shock following administration of large 
amounts of antigangrene serum by- mtramuscu- 
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lar mtrapentoneal and subdural injection 
and somewhat less so with respect to ultra 
venous infusion of large doses of heterogenous 
serum Their method consisted of injecting 
a small amount of serum intramuscularly one 
and one half to two hours previous to the 
infusion Prophj laxis was enhanced by simul 
taneous narcosis with evipal along with in 
jection of ephednne 

Finally there is the intravenous dnp 
method Hirshfeld 326 has shown that ana 
phy laxis fails to appear m sensitized animals 
when the antigen is injected intravenously 
very slowly and in very high dilutions This 
is probably attributable to the fact that a 
certain minimum concentration of antigen 
must reach the blood within a certain veiy 
brief span of tune in order to evoke an an 
aphylactic shock Vaughan* recommends 
this continuous venoclysis as an alternative 
method on the grounds that the schedule out 
lined above, requiring some twenty five to 
thirty injections most of which must be m 
travenous is extremely time consuming for 
the physician and most annoying to the 
patient Another ad\ antage is that the ultra 
venous route is used exclusively the absorp 
tion of serum following subcutaneous or in 
tramuscular injection being rather slow and 
therefore not especially effective 

Technic The burette is filled v th 100 cc of a 
1 1000 dluton of the serum in physiologic sal ne 
solution At least one hour s allowed for the intro 
duction of th s amount wh ch corresponds to 0 1 cc 
of und luted serum The patient is then g ven 100 cc 
of a 1 100 solution at the same rate this corresponding 
to 1 cc of und luted serum Folio ing this the un 
diluted serum s njected with a syringe according to 
Cfat feltowsag the. wWetvoli bet', een mjec 

tions be ng thirty minutes 0 2 cc 0 4 cc 0 8 cc 
16 cc 32 cc 64cc and 12 8 cc Thereafter the 
entire amount may be g ven 

While the fear of possible serum reactions 
should never deter the administration of se 
rum to a patient who really requires it the 
physician should bear in mind the fact that 
there have been more deaths or at least more 
severe anaphylactic reactions following serum 
injections than the medical textbooks gener 
ally admit 


H BSHEELD s HnuOf H T and Waxcee J J Ar h lot 
Jled 47 259 1931 


6 Treatment of Serum Disease 
Once serum sickness has developed there 
are no methods of cutting short the course of 
the disease However the symptoms can be 
influenced The distressing pains may be 
alleviated by large doses of salicylates The 
intense itching can be controlled for a few 
hours by ephednne sulfate (0 04o Gra or % 
gram three times a day) or if necessary by 
injections of epinephrine (0 a cc of a J 1 000 
solution) Slow acting epinephrine (1 cc of 
a 1 oOO suspension in oil intramuscularly) 
may be used to reduce the frequency of the 
injections required Local application of a 2 
per cent calmitol lotion is often helpful 

Gm or Cc 

If Calmitol 2 0 I gr xxx 

Z nc oxide 

Talc 7a 20 0 I aa 5 v 

Clycenn I 

Alcohol 70% aa 30 0 | aai^i 

M Sig Shake and apply locally every 3 hours 
If the patient s condition permits starch baths 
to which 5 cc (1 dram) of a 2a per cent solu 
tion of menthol in alcohol is added are fre 
quently effective in alleviating the pruritus 
Furthermore a trial of intravenous calcium 
is warranted Raritzky reported good results 
obtained by the energetic application of dia 
phoresis The patient remains in a luminous 
heat cabinet for twenty minutes at 60 to 70 
C the optimal temperature for this purpose 
In order to increase the secretion of sweat 
the patient is given a pint of hot tea to drink 
just before entering the box 
The treatment of anaphylactic shock is dis 
cussed in detail on page 48o 

E THE Rh FACTOR 
The brilliant investigations of Landstemer 
Wiener Levine Davidsohn and others have 
firmly established the clinical significance of 
the Rh blood factor in the causation of mtra 
group transfusion reactions as well as of 
fetal erythroblastosis A voluminous htera 
ture on this subject has arisen in a very few 
years and cannot be considered in detail here 
Like the agglutinogens responsible for the 
blood groups A B AB M and N the Rh 
factor is present in the red blood cells of many 
human beings and under certam circum 
stances will give rise to the clinical mamfes 
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tations mentioned. They constitute examples 
of isoimmunity or, better, isosensithity. In 
so far as the isosensitization and the subse- 
quent reactions result from blood transfusions, 
the discussion is pertinent to this chapter on 
injectants. However, while sensitization may 
occur by reason of repeated pregnancies under 
appropriate conditions, and while fetal mani- 
festations also take place without the inter- 
vention of injections, these phenomena may be 
conveniently considered here, since they are 
so closely allied to that aboxe. Recent re- 
views on the subject of the Rh factor have 
been contributed by Wiener 1337 - ms and 
-Levine. 1 ® 9 

In its simplest terms, an agglutinogen is a 
specific antigen occurring in the red blood 
cells and an agglutinin is the specifically re- 
lated circulating antibody; their interaction is 
manifested by agglutination (or hemolysis) 
of the erythrocytes, and, when it occurs in the 
body, by subsequent clinical sequelae. 

In 1940, Landsteiner and Wiener 1 ® 0 dis- 
covered in the blood of rhesus monkeys — 
hence the designation “Rh factor” — an agglu- 
tinogen which when injected into rabbits or 
other animals produces a specific antiserum. 
This was found by Levine et ak ml to be cap- 
able of agglutinating the bloods of about 85 
per cent of white human beings regardless of 
their sex or blood types, and these individuals 
are said to be Rh positive, while the remaining 
subjects whose erythrocytes are not clumped 
by such serums are called Rh negath e. The 
Rh factor is a permanent and static constitu- 
ent. of blood, inherited as a mendehaw domin- 
ant characteristic (Landsteiner and Wiener 1 ® 2 ). 
However, the Rh antibodies or agglutinins, 
unlike the a and 0-agglutinins, are normally 
absent from the blood and when present are 
aln aj-s due to immunization; they are there- 
fore subject to many influences affecting sensi- 
tization. 


WtE'.i*. A S Blood Croups and Transfusion 3d ed Spring- 
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Transfusion of Rh positive blood into an Rh 
negative individual may stimulate the forma- 
tion of Rh antibodies or agglutinins, although 
actually repeated transfusions are required. 
The serum from such patients is called anti 
Rh serum, or Rh immune serum, or Rh anti- 
serum. Rh negative subjects vary in the 
ease with which they can be sensitized: per- 
haps 1 in 25 or 50 are readily immunized by 
repeated exposure to the Rh antigen. 

Wiener and Peters 1 ® 3 showed in 1940 that 
hemolytic transfusion reactions may be due to 
this mechanism, and since that time this ob- 
servation has been confirmed. It has been 
estimated (Wiener 1 * 14 ) that about 90 per cent 
of intragroup hemolytic transfusion reactions 
(i.e., those caused by bloods compatible by 
ordinary blood grouping and cross-agglutina- 
tion methods) are due to Rh isoimmuniza- 
tion, resulting from repeated transfusions or 
recent pregnancies. Reactions are usually 
mild at first (slight chilliness or hyperpyrexia), 
but become progressively more severe as trans- 
fusions are repeated, until a violent or even 
fatal hemolytic reaction will ensue. Since 
at least 5 to 7 days and usually longer are 
required for sensitivity to develop, transfu- 
sions given at short intervals will not produce 
this complication. Patients who have ex- 
hibited even a mild reaction should be studied 
for the Rh factor to prevent a more dangerous 
one should further transfusion become neces- 
sary. Transfusions of either Rh positive or 
Rh negative blood into an Rh post the indi- 
vidual of either sex (except infants with fetal 
erythroblastosis.) are harmless, and the donors 
need not be Rh tested. It is evident that Rh 
negative individuals should receixe only Rh 
negative blood, particularly if repeated trans- 
fusions are contemplated, or if the patient is a 
woman with previous pregnancies or a pros- 
pective mother. In view- of this considera- 
tion, the only “universal” donor may now be 
taken to be one of type O, Rh negative, and 
with a low* titer of isoagglutinins. 

Isosensitization may also take place, in the 
absence of transfusions, in the pregnant 
woman, provided she is Rh negative and the 
fetus Rh positive, the latter characteristic 

Wiese*. A. S., and Peti*s, H. R.. Ann. Int. Med 12- 2306, 
1940 

ih W zene*. A. S * Am. J. Clin Path 15. 106, 1945. 
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inherited as a mendelian dominant from the 
father (Levine Katzin and Burnham 1340 ) 
The fetal Rh antigen is presumed to reach the 
maternal circulation bj transplacental pas 
sage with resulting production of anti Rh 
agglutinins in the maternal organism Just 
how this happens is uncertain but placental 
defects are often found in such cases (Javert 3 6 ) 
or possibly merely breakdown products of 
physiologic fetal red blood cell destruction 
pass through the placental bamer 
\\ ithout going too deeply into the genetics 
it is necessary to consider whether the par 
ents are homozygous with regard to this fac 
tor carrying two determinant genes (geno 
type RhRh) or heterozygous (Rhrh) being 
Rh positive m either case Since the factor 
is a dominant characteristic the Rh negative 
individual must be homozygous (rhrh) All 
the offspring of a homozygous Rh positive 
mother or father must be Rh positive irre 
spective of the spouses type However 
mating of an Rh negative mother with a 
homozygous Rh positive father will result m 
all Rh positive children and with a heterozy 
gous father in an estimated 50 per cent of Rh 
positive children thus giving rise to the cir 
cumstances permitting isosensitization of the 
mother A heterozygous mother will have 
all or a portion of her children Rh positive 
depending on the father s genotype but no 
isoimmunization can develop since she is 
already Rh positive Finally when both 
parents are Rh negative all offspring must be 
likewise In brief isosensitization results only 
when the mother is Rh negative the father is 
Rh positive and the fetus is Rh positive 
The titer of maternal anti Rh agglutin ns 
under these conditions is highest 8 to 20 
days after delivery and may persist for long 
periods or disappear rapidly from the circula 
tion (Davidsohn 347 ) although Levine 1348 stated 
that sensitization is probably retained through 
out life and Young and Rariher 349 found it 
to persist for at least 8 to 16 years respectively 
tn two cases and others for periods varying 

s Levine P Katz n E VI and Burnham L P oc So 
Expe Bol 8. Med 4a 343 1940 
„ J*VE*T C T Am J Obst &. Gyne 43 921 1942 
» Davidsohn 1 Am J Cln Path 15 9S 191 
«»Lev he P A h Pa h 37 83 1944 
m Young L E and Kas be* D H J A M A 1J7 627 1945 


from 9 to 23 years Such a sensitized female 
will exhibit transfusion reactions to the first 
infusion of Rh positive blood while it is ob 
vious that males and nulliparous females can 
not do so The high titer serums of certain 
such mothers are best used for Rh testing and 
may be obtained from several sources al 
though some animal serums especially from 
immunized guinea pigs have been successfully 
employed The degree of sensitization usu 
ally progresses with each pregnancy with an 
Rh positive fetus although it need not Anti 
Rh agglutuun3 found in a gravid woman may 
have persisted from a previous pregnancy and 
have nothing to do with the fetus in utero at 
the time of the examination 
Convincing evidence attributes the etiology 
of fetal erythroblastosis to a mechanism in 
volvmg the Rh factor Given the circum 
stances outlined above resulting in isosensiti 
zation of the gravid female it is postulated 
that the anti Rh agglutinins reach the fetus 
through the placenta The permeability of 
the human placenta to hemagglutinins and 
other antibodies lias been demonstrated by 
Wiener and Silverman 350 and others As a 
consequence the fetal organism contains both 
the antigen (the Rh factor) and the antibody 
passively acquired from the mother Hence 
an antigen antibody response occurs in the 
fetus and hemolysis ensues with a resultant 
pathologic sequence of events leading to the 
clinical and pathologic findings of the disease 
Numerous observations have confirmed this 
concept of the mechanism of fetal erythro 
blastosis The combination of Rh positive 
father and baby and Rh negative mother is 
found in about 90 per cent of the cases m 
marked contrast to the d stnbution in the 
general population and anti Rh agglutinins 
are demonstrable in the mother as a rule 
However these tests are not in themselves 
diagnostic of the disease since other con 
ditions may simulate the clinical and hema 
tologic findings of fetal erythroblastosis 
(Davidsohn 35 ) Moreover the presence of a 
great amount of Rh agglutinins in the serum 
of a pregnant woman need not mean that the 
infant will exhibit clinically demonstrable 
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erythroblastosis (Dockeray and Sachs Ibi ). 
In about 10 per cent of cases of fetal erythro- 
blastosis the mothers are Rh positive. These 
may be largely explained by isoimmunization 
against Rh subtypes, and the Hr factor, 
while rare cases appear to be due to isoimmuni- 
zation against common blood group factors A, 
B, and possibly even M and P This last 
possibility was proved with respect to isoim- 
munization w’ith the A antigen in 9 cases 
studied by Polayes and Ohlbaum. 1352 * In- 
stances have been reported of bi-ovular twins, 
one being Rh positive and having hemolytic 
disease of the newborn, the other being Rh 
negative and free of disease (Potter; Kariher). 

Although families w ith Rh negative mothers 
and Rh positive fathers and infants occur with 
a frequency of about 9 or 10 per cent in the 
population, hemolytic disease appears in only 1 
out of 250 to 500 births. This is probably ac- 
counted for by differences in the permeability 
of the placentas and in the capacity of moth- 
ers to become sensitized. About 1 in 25 or 50 
females are readily sensitized, the remainder 
require 10 to 20 or more transfusions or preg- 
nancies — circumstances not frequently oc- 
curring. Erythroblastosis is quite rare m the 
first bom. 

It has been repeatedly suggested that the 
term “hemolytic disease of the fetus and new- 
born” be used instead of fetal erythroblastosis, 
since erythroblastosis is merely one of the 
findings and not always a prominent one, 
while hemolysis is an essential feature. The 
pathologic picture includes hemolytic anemia, 
erythroblastemia, icterus gravis, and con- 
genital hydrops (Davidsohn 1353 ). The rela- 
tionship of these to the underlying mechanism 
is illustrated in Figure 161. About 50 per 
cent of cases die before they are 7 days old. 
Late sequelae include juvenile cirrhosis, ker- 
nicterus, and probably, as indicated by the 
investigations of Yannet and Lieberman, ,3j3a 
some undifferentiated severe mental defects. 

Recognition of the etiology of fetal erythro- 
blastosis has given rise to rational therapy — 
repeated transfusions with Rh negative blood 
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free from agglutinins, or if this is not avail- 
able, with the mother’s twice washed erythro- 
cytes, if compatible, suspended in saline or 
compatible plasma, along with oxygen to 
combat the anoxemia In Javert’s series 1136 
the death rate was reduced from 73 to 14 per 
cent. It has been show’n that Rh positive 
red blood cells are destroyed and disappear 
rapidly (within 5 days) from the circulation, 
until such time as the hemolytic process 
ceases In some severe instances, all the red 
cells in the circulation for a period of one 
month have been demonstrated to be those 
given by transfusion. Erythroblastotic in- 
fants should not be nursed since the Rh lsoan- 
tibodies are secreted in the mother’s milk. 

Once a mother has given birth to an infant 
with erythroblastosis, all subsequent fetuses 
will exhibit the disease provided they are Rh 
positive Factors of possible significance w ith 
regard to future pregnancies are the homozy- 
gocity or heterozygocity of the husband, if 
determinable, and the persistence of anti Rh 
agglutinins in the mother’s blood (David- 
sohn lW7 ) Heterozygocity can be established 
in some instances by finding that a parent, a 
sibling, or a child of an Rh positive person is 
Rh negative. The obstetric histories of moth- 
ers of erythroblastotic infants not infrequently 
include previous spontaneous abortions and 
stillbirths, although present evidence permits 
no conclusions regarding the importance of the 
Rh factor in repeated spontaneous abortions 
and multiple stillbirths (Walsh 1351 ). 

Rh subtypes, based on reactions w ith human 
anti Rh agglutinins, have been demonstrated. 
The most common anti Rh agglutinin, giving 
reactions parallel with standard anti-rhesus 
agglutinin, is known as anti Rho Two other 
Varieties of human anti Rh agglutinins have 
been recognized: the anti Rh' reacts with 
about 70 per cent of bloods from white indi- 
viduals, the other, anti Rh*', with about 30 
per cent. By means of these three varieties 
of Rh isoagglutinms, 8 types of human blood 
can be differentiated; all of these but the 
rarest type (Rh'Rh* with a calculated fre- 
quency of only 1 in 10,000) have actually been 
encountered. Their designations, reactions 
with antiserums, and distributions in white 
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and Negro groups will be found in Table 35. 
Mestizo people, American Indians, Negroes, 
Chinese, Japanese, Indonesians, and Austral- 
ian aborigines are characterized by virtual 
absence of the Rh negative type and hence of 
fetal erythroblastosis. 

The recognition of these blood types has 
medicolegal application as regards identifica- 
tion of individual blood specimens and in 
cases of disputed parentage. Along with 
blood groups O, A, At, A«, B, AiB, AjB, P, 
M, N, and MN, 28S varieties of blood can be 
detected, and the chances of proving non- 
paternity are enhanced about 16 per cent 
(Wiener 1 ”*). 


Tabix 35 — The Eight Rh Blood Types and Their 
Distribution (II uner™' ■*») 


Designation of Types 

| Bloods Lacking Rb# Factor 

Reactions with 1 
Antiserums | 

Distribution 
(per cent) 

Antii 

Rio 

. Anti 1 
Rb | 

\nti' 

Whites 

Nr- 

Xeg 

_ 



12 9 

8 1 

Rh' 

— 

+ 


0 9 

2 2 

Rh' 

- 


+ 

0 3 


Rh'Rh' 


+ 

l + 

0 01 



| Bloods Containing Rh, factor 

Rho 

| + 



1 2 6 

41 7 

Rhi(Rh') 

1 + 

+ 


; 54 1 

20 2 

Rh ; (Rh 0 ) 




1 12 8 

22 4 

Rh.Rh^RhjRh') 

+ 

[ + ( 

+ ] 

16 4 

5 4 


The technic of Rh testing need not concern 
us here. It may be noted, houe\ er, that as 
yet the only Rh antibodies discovered are 
agglutinins, although clinically hemolysis takes 
place. These are “warm” agglutinins, re- 
acting best at bod}' temperatures, unlike the 
anti-A and anti-B agglutinins (David sohn m: ) ; 
this may reflect the fact that the latter are 
among the so-called normal antibodies, not 
due to parenteral immunization It should 
also be pointed out that in vitro tests /or anti 
Rh agglutinins are not posith e in a high per- 
centage of persons with Rh negati\ e blood who 
are highly reactive to the Rh factor, and that 
there exists a ‘‘prozone phenomenon” in 
which undiluted anti Rh serums fail to react 
while higher dilutions do. Moreover, anti 


Rh agglutinins may not be demonstrable by 
the usual methods (or only in traces) in some 
Rh negative mothers of erythroblastotic in- 
fants. This failing is reported to be largely 
obviated by the rapid slide method of demon- 
strating anti Rh agglutinins (Diamond and 
Abelson 1355 ). All of these phenomena may be 
accounted for by the presence of the blocking 
antibodies discovered by Wiener. 1356 These 
are conceived as being a counterpart of the 
haptens, capable of combining with the red 
blood cells though not of agglutinating them, 
and interfering w ith agglutination by Rh anti- 
bodies. The blocking antibody so far found 
invariably gives reactions corresponding to 
anti Rho. 

Because of these and similar technical diffi- 
culties with in vitro methods of determining 
Rh incompatibility,* Wiener et al. 727 - 725 have 
devised a simple biologic test which can be 
done at the bedside. The patient’s blood is 
drawn before and again one to one and one- 
half hours after the intravenous injection of 50 
cc. of the citrated blood of the prospective 
donor. If the serum or plasma of the second 
specimen is detectaby darker than that of the 
pre-injection one, or if there is a distinct rise 
in the icterus index even though it remain 
within normal limits, hemolysis has occurred 
and the blood should not be used for the trans- 
fusion. Not infrequently clinical symptoms 
such as a chill or fever accompany the reac- 
tion, but cannot be depended upon since they 
may be quite mild or entirely absent, or may 
not appear until later. If the reaction is 
negati\e, any quantity of blood from the same 
donor may be given. If the difference in 
color is questionable, the test may be repeated. 
It is recommended that this precaution be 
followed before giving blood to any Rh nega- 
tive patient, particularly pregnant women or 
prospective mothers, cases of purpura, and 
those receiving repeated transfusions. 

The commonest cause of intragroup in- 
compatibility in Rh positive individuals, as 
well as an explanation of some of the 10 per 
cent of cases of fetal erythroblastosis in which 


ijs-Diuionu, L K. .and Abilsov.V M J Lib {.Clin Med JO: 
204 , 66 !, 1945 

i»9iem?,A S Proc Soc ttper Biot. X Med 56' 173, 1944 
• It must be emphasised that, for ses eral reasons, routine cross 
agglutination tests are also inadequate in this respect. 
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the mother is Rh positive, hes m the Hr factor velopment of an inflammatory reaction follow- 

(Levme et al ) This gives nse to a rare mg sensitization requiring an incubation pe 

atypical agglutinin developing in Rh positive nod of about seven days and sometimes lead 

persons and dumpmg the blood of all Rh ing to sexere, even generalized dermatitis 

negative persons, as well as some Rh positive The pruritus accompanying pediculosis seems 
the existence of the anti Hr agglutinin has to depend laigelj on the existence of hyper 
been confirmed, and some immunologists sensitiveness 

claim that such serum can be used to determine The experiments of these authors may also 
the heterozy gocity of males, but this point is apply to a larger field— the eczematoid lesions 
still disputed observed in scabies and other mite infestations 


F INSECT BITES AND STINGS 
Logic demands that insect bites and stings 
be included among the parenteral injectants 
The cutaneous and constitutional reactions 
that follow them may be due to toxicity {1 e , 
to the primary toxic action of the insect’s se- 
cretion, as, for example, the poison of the bee), 
or to a hypersensitiveness to insect protein 
introduced mto the body by the bite or sting 
It surely cannot be denied that there are 
numerous instances in which toxic substances 
enter the organism as a result of the bite, 
followed by more or less severe local and even 
general symptoms How ever, there have cer 
tamly been enough observations of the other 
kind— cases in which an underlying allergic 
mechanism was demonstrated beyond ques 
tion It is known to be possible to allergize 
human beings by allowing them to be bitten 
by flies, fleas, and other insects at intervals of 
several days (Hecht, Boycott) Moreover, it 
has been observed many times that the first 
bite or sting causes nothing more than a mild 
local reaction, while after a number of them 
the subject reacts with sev eral local and some 
times even general manifestations This se 
quence was confirmed by the careful expert 
mental studies of Peck, Wright, and Gant 1358 
on bites of the body louse Repeated expo 
sure to bites resulted in the development of 
dermal hypersensitiveness to them m the ma 
jonty of subjects Contrary to previous 
opinion, the feces of the louse played an lm 
poitant part m this induced reaction There 
are apparently two components to the ‘ louse 
bite reaction” the purpuric element due to 
the trauma of the act of feeding, and the de 


'Levine P Bvimiaw L Katun E andVocEi P Am J 
Obst L Gynec 42 52S 1941 
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Most of the dermatitides in scabetic patients 
are undoubtedly the result of treatment, me 
chamcal irritation, or exacerbation of exist 
mg seborrheic dermatitis Some instances, 
however, cannot be explained on such a basis, 
and suggest specific sensitization to the mite 
or some of its products Dermatitis in work 
ers unloading imported cheese infested with 
mites of the Tyroglyphus family, which is also 
known to be responsible for eruptions m 
handlers of dried coconut kernels, was re 
ported by Dowling and Thomas 1349 Except 
for a few small urticarial lesions on the fore 
arms of one patient, the eruption in no case 
suggested a parasitic cause but was characteris 
tic of a dermatitis In the light of the above 
experiments on lice, one might explain the 
urticarial lesions as primary toxic effects of 
the mite bites and the dermatitis as a phe 
nomenon of sensitization 
Additional proof of the allergic nature of 
these reactions to insect bites and stmgs is 
based on both natural and artificially induced 
hyposensitization resulting from repeated bites 
or from injections with insect extract Thus 
Stokes 1360 and other authors have pointed out 
that natives in countries infested with the 
black fly very frequently acquite a high degree 
of immunity to this insect, while white unmi 
grants manifest severe reactions Further 
more, the susceptibility to the bite of bed 
bugs manifested by Americans traveling on 
the Continent, ts well known There is a 
higher incidence of insect dermatoses among 
children than among adults Some persons 
develop a season’s immunity in about ten 
days, but react again, although less violently, 
the following season The immunity of in 
digenous cattle has long been recognized 

i»i DowliNG G B and Thomas E W P Br t \f J 2 543 
1942 

w* S tokes JH J Cutan Ds 32 251 1914 
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Ellis and Ahrens, SM Fisher , 1161 Benson and 
Semenov , 1362 McLane , 1363 and others have re- 
ported successful hyposensitization with bee 
extract, Benson 136 * with mosquito extract, 
McI\or and Chemey 136 * with flea extract, 
Morrow 1366 \\ ith chigger extract, and Mease 1367 
with deer fly extract. That the antigenic 
substance is of protein origin was indicated, if 
not proxed, by Ellis and Ahrens , 9 * 4 who 
showed that a saline extract of bee substance 
that had been subjected to tryptic digestion 
failed to elicit reactions According to Ben- 
son 1364 individuals hypersensitn e to mosquito 
react to extracts of both male and female 
mosquitoes. Since the male of this species 
does not sting or produce venom, reactions to 
the male extract lend strong support to the 
assumption that the allergx is in relation to 
mosquito protein. 

Allergic reactions are known to occur from 
bites or stings of bees, wasps, horseflies, flies, 
gnats, mosquitoes, fleas, lice, and bedbugs 
The most dangerous of these is bee sting 
allergy. A report by Braun 1361 illustrates the 
proportions this particular allergx- can assume: 
whenex-er his patient was stung by a bee, her 
entire body, including the face, became red 
within one minute; this was followed by diffuse 
swelling The patient felt as though she were 
suffocating and was also distressed by persis- 
tent coughing. There were intense cramps in 
the abdomen, like labor pains. There was 
marked apprehensiveness and depression, to- 
gether with trembling of the whole body, fol- 
lowed by a coma-hke condition Commencing 
at the site of the sting, generalized urticaria 
spread oxer the entire body Obermayer's 1369 
report of a sex ere systemic reaction within 
ten minutes follow ing a bee sting is of interest 
in that the local lesion was not lmpressix-e 
Helms ’ 1370 case had the manifestations of 
sex-ere anaphylactic shock, including an im- 
perceptible radial pulse and unobtainable 

“•’Fisbe*. D C : J Allerg) 5 519, 195* 

>“*Benson,R L . and Seuenon, H ibid 1-105,1930 

McLint, £ G Minnesota JJrd 26. 1061, 19*3 

Benson, R L J Allergy 8- *7, 1936 

B, C , and Cheese) , L S \m J Trop Xled 23 
U7. 1943 

<** Mobbow, a S Proc See Eiper Biol S. Med 43-303, 1940 

Veace, J A J A M A 122 227, 194J 
“••Bbaen.L South African M Rec 23: 408, 192a 
’“’Obebuayeb. M E.Arch Derm at X. Syph 51:6,1945 
“••IlEUis. S • Mil Surgeon 92. W. 1943 


blood pressure, while Jex-Blake 13Tl described 
two cases with fatal termination within two 
and hfteen minutes respectively 
Ludwig 1372 reported an anaphylactic shock 
that he himself suffered after a wasp sting, 
ftx-e weeks prex-iously, a similar stmg had 
ex oked no allergic reaction w hatex-er. He had 
probably been allergized by that first stmg. 
Duke 5)0 described the sudden death of a child 



Fic 162 H\ peksf\siti\'esess to Insect Hite (Flea) 
Caising Be ixoi s Lesion 

following the stmg of a wasp, he 1373 also ob- 
served a case of hypersensitiveness to the bite 
of the common horsefly Brown and his as- 
sociates 310 reported the unique case of a young 
girl with local anaphylaxis (Arthus phenome- 
non) following each mosquito bite Systemic 
manifestations resulting from extreme sensi- 
tix-it)' to the sting of "xellow jackets” were 
seen by Lincoln 1374 and Ow en. ,37S Asthma fol- 


u * Jex Blake, X J Brit M J 2 2*1, 1942 

** * Lnrw/G MuencbeD m ed Wcbnsrbr 83.1564,3934. 
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“’Lincoln, 31 J Allerg) 7. 372 t936 
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lowing flea bites and even injections of flea 
antigen was reported by Mclvor and 
Cherney, 1365 and from bedbugs by Sternberg “* 
Lahoz and Recatero, 13 ” and Jimenez Diaz and 
Sanchez Cuenca 1,78 

Less severe but still sufficiently disagreeable 
urticarial and e\en bullous reactions (Tig 
162) have been observed m individuals hy 
persensitive to fleas and bedbugs 

There is no reason to think that the toxic 
manifestations resulting from the bite of the 
black widow spider are on an allergic basis 

The allergic skin responses to insect bites 
and stings may appear either in the form of 
immediate wheal reactions or as the late 
twenty four hour papular tuberculin type re 
sponse The former is the more common 
manifestation of cutaneous allergy to the 
products of insects, particularly mosquitoes 
The late reaction is more typical of the re- 
sponse to bedbugs In a series of experiments 
Hecht succeeded in evoking both types of 
reaction and is of the opinion, therefore, that 
they are both of allergic origin 

As regards treatment, it should be men 
tioned that hyposensitization appears to de 
pend on the type of reaction in the given case, 
it has been successful in cases presenting the 
late response, while as a rule the urticarial 
forms of hypeisensitiveness cannot be satis- 
factorily influenced (Benson 1379 , Sulzberger*) 
The acute systemic symptoms are usually con 
trolled by epinephrine by injection or ephe 
drme by mouth, although intravenous cal 
cium is often helpful Shannon 1380 has found 
that administration of thiamin chloride mark 
edly reduces the seventy and persistency of 
the wheals from mosquito bites 

Although not strictly pertinent to this sec 
tion, the question of hypersensitiveness to 
catgut may be briefly mentioned here 

» ‘Sternberg L J Allergy 1 83 1929 

ll ? LahOZ C and RecatESo L Rev cln espan S 361 1942 

ws Jimenez DlA* C and Sanchez Coenca B J Allergy 6 
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Henry 1381 considered the possibility that one 
cause of postoperative evisceration may be a 
local allergic reaction to chromic catgut lead 
ing to unduly rapid absorption, and supported 
his thesis not only with histologic evidence, 
but also by obtaining a positive skin test with 
an extract of chromic catgut m one such case 
The patients are thought to be sensitized by 
reason of previous operations, previous pro 
tern therapy, or treatment with sheep serum 
Hinton 138 ' 1 had earlier suggested that delayed 
healing and dehiscence of surgical wounds m 
the absence of infection may result from 
catgut allergy, and that as a consequence m 
cisional hernia or recurrence of hernia after 
repair may ensue He found that about 8 
per cent of a series of preoperative patients re 
acted to an extract of fresh sheep gut Bab 
cock 1381b studied the tissue reactions to catgut 
by burying short sections m the sterilized skin, 
although there is no proof that the responses 
he elicited all represented true hypersensitive 
ness to foreign protein He also pointed out 
that allergic reactions may be due to the der 
ivation of the catgut (sheep), its content of 
unremoved bacterial products, or to a hista- 
mine like substance it contains, alone, or in 
combination, and that they are especially ob- 
served after thyroidectomy According to 
Kraissl et a\ , 13810 patients with a history of 
allergic disease and/or of previous operation 
were much more likely to react to intradermal 
tests with extracts of plain catgut, chromic 
catgut, or chromic acid than those without a 
history of either condition Moreover, the 
incidence of wound disruption in animals 
previously sensitized by various methods to 
these substances was far greater than that in 
the control group Pickrell and Clay, 1385 how- 
ever, were unable to sensitize animals with 
either plain or chromic gut 
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Chapter XVI 
CONTACTANTS 


T HE term contactants designates all those 
allergens that elicit manifestations of 
hypersensitiveness by means of direct contact 
with the skin or the mucosa. This group is 
probably the largest and the most hetero- 
geneous of all allergens, embracing not only 
thousands of various chemicals, including cos- 
metics and drugs, but also innumerable plants 
and animal products that are capable of 
allergenic action. The clinical manifestations 
vary considerably. They include many types 
and degrees of inflammation of the skin and 
mucosa, such as dermatitis, urticaria, cheilitis, 
and occasionally stomatitis. 

Until recently inflammation of the skin 
caused by contact with poison ivy or a cos- 
metic, for example, was known in America as 
“dermatitis venenata,” while the European 
dermatologists used the term “eczema.” But 
now that there is a far better understanding of 
the pathogenesis of this type of skin disease, 
the term “contact dermatitis” is almost 
universally employed. This term does not 
indicate, however, whether or not the contact 
dermatitis is of allergic character. In other 
words, it does not specify n hether the condition 
is the result of local hypersensitiveness or of the 
capacity of the given substance to act as a 
primary irritant. Moreover, this differentia- 
tion cannot be made, as one might believe, on 
the basis of the history, clinical appearance, or 
histologic examination of the lesions, but only 
by means of properly performed skin tests. 

When the condition is due to primary irrita- 
tion, the patch test will elicit reactions (local 
inflammation) in nearly all persons tested. 
If there is an underlying allergy, on the other 
hand, the patch test will evoke a response only- 
in the sensitive patient and not in normal 
controls. This difference is of the greatest 
importance, of course, for a number of reasons 
— therapeutic, prophylactic, and legal. The 
nomenclature should, therefore, be clear-cut 
in this respect. 

Since this subject will later be discussed in 
detail (p. 692), only a few important points 
will be mentioned here. In this book the 


terms “allergic contact dermatitis” and “toxic 
contact dermatitis” will be consistently- em- 
ployed Naturally- the term “toxic” is not 
employed in the narrow pharmacologic sense, 
but rather to designate strong local chemo- 
toxic irritation. Special emphasis must be 
placed on the fact that the dermatitides 
contracted by industrial workers are by no 
means always allergic in nature. In fact, a 
large majority of occupational dermatoses are 
caused by primary chemical and phy-sical 
irritation due to the use of alkalies, acids, oils, 
solvents, and dyes, which results, without 
underlying allergization, in clinical manifesta- 
tions identical with those of allergic contact 
dermatitis. 

Landstemer 163 and Sulzberger* must be 
credited with the important contribution of 
recognizing the pathomechanism of allergic 
contact dermatitis and of its experimental 
reproduction. There can be no doubt that 
innumerable allergic occupational dermatitides 
have their origin in the combination of chemical 
substances that are in themselves nonantigenic 
(called haptens), with proteinogenous carriers, 
thus forming a complete allergen. This ex- 
plains w hy- so many chemical substances and 
phy-sical agents may- become etiologic factors 
in allergic contact dermatitis. 

Landsteiner’s haptenization theory also 
explains how a primarily nonspecific irritation 
of the skin may prepare the way for a specific 
allergization. For example, if a housewife 
works with soft soap for a long time, she may 
readily acquire an ordinary toxic contact 
dermatitis. If, in this condition, she should be 
exposed to turpentine over a considerable 
period the hapten turpentine might combine 
with the skin protein that has been rendered 
foreign to the body as a result of the dermatitis, 
and thus form a conjugate protein antigen. 
The result is a complete antigen capable of 
producing a specific allergic turpentine 
dermatitis. 

In the beginning, the lesions of contact 
dermatitis are fairly well localized to the site 
of the contact; subsequently, howexer, they- 
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not infrequent!} spread and cover larger and 
often far removed areas This progressiv e 
extension of the lesions goes on despite the 
fact that all contact with the agent has been 
suspended The explanation ma> he in an 
autosensitization to skin protein that has 
become foreign to the bod} 

It is likewise known to every ph}Sician that 
primary monovalent contact dermatitis ma} 
in time be rendered polj-valent specific and 
finall} nonspecific For example a dermatitis 
originally produced b} bichloride of mercur} 
(e g in the case of a nurse) ma} after a few 
weeks be produced b} phenol and formalin 
as well and ma} be rekindled after a few 
months b} exposure to an} external noxa 
such as water soap friction or heat A 
satisfactory explanation of this pnmaril} 
specific and subsequent!} nonspecific broad 
ened hypersensitiveness in allergic contact 
dermatitis is furnished by the concepts of 
metallergy (p 28) and patherg} (p 30) 

It would be impossible to submit here a 
complete list of the agents that have been 
found to act as contactants or to enumerate 
the v anous trades and professions with respect 
to the dermatitis-producing substances peculiar 
to each There is probabl} no organic or 
inorganic substance that cannot under ap 
propnate circumstances become an allergic 
contactant While some of the more lm 
portant substances are mentioned m the 
following pages the reader seeking a more 
exhaustive treatment of the subject is referred 
to the textbooks on occupational diseases of 
the skin such as those of Schwartz and 
Tulipan 7 7 and of Prosser White 1583 

The importance of an intimate knowledge of 
the causes of occupational diseases cannot be 
overestimated in our time for the present 
tendency is unquestionably toward increasing 
industrialization w hich in turn w ill naturall} 
expose an ever growing number of workers 
in all ranks of life to the hazards of sensitiza 
tion The modem ph}sician therefore re 
quires in addition to his basic medical kno vl 
edge an understanding of technical working 
conditions and special knowledge of at least 
the principal hazardous exposures Close 
cooperation of the industrial ph}sician with 
plant chemists sanitary officers and technical 

MUD te R PaosSEB TheDermatt goses London Lew s 1934 


experts will often be necessary in solving the 
intricate problems presented b} a given case 
The Industrial Hygiene Division of the U S 
Public Health Semce in Bethesda Md has a 
special Dermatoses Section headed by Louis 
Schwartz This section is in charge of v ork 
on all such problems and ma} be consulted in 
appropriate instances 

\\ hile no proper classification of contactants 
based on chemical grounds is as yet possible 
an attempt will be made to discuss them 
according to the nature of the active agent 

A PLANTS AND THEIR PRODLCTS 

Man} plants irritate such a high percentage 
of human beings exposed to them that the} 
ma} be classed as pnmar} irritants On the 
other hand some cases of plant contact 
dermatitis are from the beginning trul} 
allergic in character It ma} also be possible 
of course that the first effect was a toxic 
dermatitis and that the skin subsequentl} 
became specificall} allergic to the plant b} 
reason of the hapten mechanism Differentia 
tion can easily be made by the patch test 
method if the plant in question produces 
reactions in a high percentage of normal con 
trols it must be considered as an irritant 
otherwise as an allergen 

There are man} hundreds of plants that 
are capable of producing a state of hyper 
sensitiveness Only the most important repre 
sentatives can be mentioned here For further 
details and a complete bibliography the 
reader is referred to the excellent treatise b} 
Touton and for a recent list of phanerog 
amous plants of dermatologic interest to 
Zwick I3te Considerations of space also make 
it impossible to pa} due attention here to 
certain questions of considerable practical 
importance — as for example just where in the 
respective plants the allergenicall} active 
substance is located Thus in grasses parts 
other than the pollen mav also produce allergic 
dermatitis in a given patient On the other 
hand there are examples available to show 
that the allergen ma} be restricted to onl} one 
part of certain plants For example \ r}man 
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reported a case of vesicular dermatitis due to 
hypersensitiveness to dahlia; investigation 
revealed that the allergenic substance was 
found only in the marginal zone of the tuber 
Jr must be remembered furthermore that the 
excitant effect not too infrequently vanes 
with the time of the year because of a seasonal 
fluctuation in the intensity of the excitant 

Unfortunately, a methodical grouping of 
plants according to the principles of systematic 
botanic classification is not possible for the 
purpose of this discussion However, it max 
be noted that the majority of offending plants 
belong to the following families* LiUcueae, 
Ranttnculaceae, Legummosat , Euphorbiaicae, 
L mbeUiferac, Ericaceae, Solanaeeae, C om 
positae, and L rlicaceae It would be ideal, of 
course, to subdixide the plants according to 
the chemical nature of their contained antigens 
But we are not as \et in a position to do this 
We shall, therefore, consider the more im- 
portant plant contactants under the following 
headings: weeds, flowers, garden xcgetables 
and fruits, and woods 

1. Weeds 

first and foremost among the weeds, men- 
tion must be made of rhus Two types are 
responsible for the majority of the cases of 
the dreaded rhus dermatitis. Rhus toxicoden- 
dron (poison ivy and poison oak) in America 
and R. lermcifera in Japan and China \\ hile 
Blank and Coca, Shelmire, and Stevens pre- 
sented evidence to the effect that the excitants 
in poison ivy, poison oak, and poison sumac 
are allergenically and lmmunologicallv 
identical, the plants are by no means alike 
I’oison ivy (R. toxicodendron radicans) is either 
an erect bush, 2 to 4 feet high, a trailing shrub, 
or a climbing vine growing up on trees to 
heights of from one to several feet from the 
ground. The leaves have long stalks bearing 
three leaflets, are shiny on their upper surfaces, 
and at certain stages are red-tipped (Fig 
163). Poison oak (R. toxicodendron dixersiloba) 
is generally a low shrub, 3 or 4 feet high, 
and occasionally, under special conditions, 
a treelike plant growing to a height of 14 
feet, with leaflets somewhat resembling oak 
leax-es (Fig. 164). Far less important is poison 
sumac (R. toxicodendron termx), a member of 
the same family, which grows in swamps as a 


shrub with slender stems and attains a height 
of 10 feet or more (Fig, 165) The American 
types of rhus cause inflammation of the 
skin m direct contact with the fresh sap of 
the plants; but it is the dried sap of the 
Japanese R. i enii r ifera on lacquered articles 
(mah jong pieces, earphones, and wooden 
ornaments such as bracelets and brooches) 



Fic 163 Poison Iv\ {Rhus toxicodendron radicans) 
(Courtesv Bureau oi Plant Industrv l S Department 
of \gnculture) 


that is the cause of what is known as “lacquer 
dermatitis ” 

Regarding the question as to whether ver} 
hypersensitive indix’iduals may dexelop skin 
manifestations from mere proximity to the 
plant, inx-estigations haxe shown that this 
clatm is erroneous, since the allergen is not 
xolatile. It is true, of course, that the 
contact can be indirect, through i\-j -con- 
taminated intermediarv objects, such as cloth- 
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ing shoes work tools door knobs heads of 
golf clubs steering wheels of automobiles 
pets udders of cows the hands of other persons 
who have touched poison ivy or even wind 
borne particles released when poison ivy is 
burned Howell 38 ® confirmed this last type 
of exposure and concluded that the actual 
smoke of the burning plant is incapable of 
causing clinical dermatitis but that small 



(Courtesy Bureau of Plant Industry U S Department 
of \gncu ture) 

particles of the leaves soot and charred 
matter carried by the smoke may contain 
sufficient active principle to do so A unique 
instance is that of a rhus sensitive veterinarian 
who had a severe dermatitis on the arms after 
performing a rectal examination on a cov 
which had eaten poison ivy leaves (Urbach) 

i * Howell J B A ch Demat ASiph SO 306 1944 


Shehmre 137 repeatedly made the following ex 
penment He gathered poison ivy thoroughly 
washed his hands with soap and water and 
then at intervals rubbed the skin of hyper 
sensitive individuals He found that sufficient 
oleoresin to evoke dermatitis remained on his 
hands for as long as six hours These obser 
vations are readily understood in view of the 
fact that 0 000001a cc of urushiol (the chemi 
cal principle of R t erma/era) in a drop of 
oil can produce a dermatitis when applied to 
the skin (Toy ama) 

Poison ivy allergy is unquestionably the 
most common disease of hypersensitiveness in 
the Lmted States Spain demonstrated the 
existence of this condition in 6a per cent of 
persons over 3o years of age and others have 
obtained comparable figures Bovs and girls 
of camp age give a higher percentage of 
positive reactions than adults All the pnn 
ciple races appear to be equallj susceptible 
prov ided opportunities for exposure exist In 
fants are not sensitive to poison ivj How 
ever by applying an ivy paste Straus was 
able to elicit cutaneous reactions m i3 per 
cent of the infants tested Rhus dermatitis 
is not followed by immunity On the con 
trary the degree of h> persensihv eness appears 
to become higher No such thing as natural 
hypersensitiveness to poison ivy has been 
observed in animals however it is possible 
to produce the condition experimentally 
employing guinea pigs and monkeys (see 
p 4o) 

The active principle in poison ivy is called 
toxicodendrol in poison oak lobinol and in 
R lermctfera urushiol All three appear to 
be identical they represent a catechol w ith an 
unsaturated side chain and the chemical 
behavior of a polyhydnc phenol According 
to Shelmire 1387 the dermatitis producing pnn 
Ciple is not an oil as previously thought but 
a dialyzable fraction of an oleoresin soluble 
in water 

Two types of the dermatitis are observed 
First there is the toxic form which occurs in 
everyone shortly after adequate contact with 
the milky juice of the mature poison ivy plant 
The skin immediatelv turns white as though 
it had been painted with trichloracetic acid 
after a brief interval the area becomes black 
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because of the oxidation of the ivy juice An acute dermatitis in the spring or early summer 
eschar forms and then sloughs off m from and continues until the first killing frost, 
eight to ten days. Complete healing w tth scar At the onset, the eruption is usually erythem- 
formation requires about two weeks. This atous, scaling, and pruritic. During the 
juice has the same caustic effect on the skin first few years the dermatitis is strictly 
of all animals tested (Shelmire). seasonal, corresponding closely with the grow- 

In contrast to this toxic dermatitis, there is mg season of the plant, w ith frequent 
the allergic dermatitis that can be elicited in exacerbations caused by massive exposures, 
human beings and certain species of animals Sooner or later the eruption becomes perennial; 
ten days after experimental exposure ("Field the erythema, edema, oozing, and crusting 
and Sulzberger 1354 ), or that develops in hyper- disappear, but the pruritic, hchenified areas 



Fig 165 Poison* Seme (Rhus lortcodendrjn termx) 

(Courtesj Bureau of Plant Industry, l*. S Department of Agriculture) 


sensiti\e individuals a few hours after contact, 
usually running a stormy course of one to three 
weeks or longer. Its clinical manifestations 
may be acute or chronic. The former type 
generally includes dermatitides with marked 
swelling and vesiculation (Figs 166, 167), 
less commonly erysipelas- like erythema, ac- 
companied by high fever and prostration. 
Rarely, visual disturbances, delirium, and 
even death have been obsert ed. 

The chronic eruption usually begins as an 

«>« Firtn, H-, and Scuseigei, M B J Allergy 7* Ji9, 19S6 


persist even during the winter months, while 
severe acute flares are observed during the 
grow ing season of the ivy plants. Moreover, 
not only the skin, but also the mucosa of the 
mouth and gastro-intestinal tract may become 
inflamed — for example, after ivy leaves have 
been chewed, or after a tincture of ivy has been 
taken internally. 

The diagnosis is generally easy Most 
patients are aware that they ha\e been in 
contact with poison ivy or poison oak a day 
or two before. The manifestations are usually 
confined — in the beginning, at least — to the 
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areas of the body that have been exposed to 
the plant However, lesions are not in 
frequentlj observed on the genitalia and about 
the ej es and mouth — the activ e principle 
being transferred b> the hands In this 
connection, Pratt and Corson 1389 found that, 
contrarv to popular opinion the fluid contents 
of natural]) acquired and patch test induced 
poison iv) vesicles and bullae do not produce 


the patient w ill acquire a poison ivy dermatitis 
under ordinary conditions of exposure 
(Keil 1390 ) A negative patch test properl) 
performed rules out the possibiht) of poison 
ivy as the cause The test is done by applying 
to the skin a minute portion of a bruised 
fresh leaf or a particle of dried poison i v) seed 
of the size of a gram of sand Care must be 
taken however not to leave the patches on the 
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Fic 166 \ erj severe acute dermatit s of face 



Tie 168 Porsov Ii i Patch Tests nnu Chloroform 
and Alcohol Extracts 

Showing that active principle is probabh an oleoresui 

new lesions on the same indiv iduals or on other 
susceptible persons 

In cases in which the diagnosis seems doubt 
ful, it can be determined b> a patch test 
(Fig 168) It should always be remembered, 
however, that a positive test does not prove 
that the dermatitis is due to poison ivy, but 
simpl) indicates sensitization, past or present 
Moreover, it does not necessaril) mean that 

om Putt A G and Corson E F Arch Derma t 4. S>ph 51 



Fig 167 Lesions confined to feet patient wore open 
sandals 

skin longer than one hour for nonspecific 
positive reactions are not unlikely to appear 
after prolonged exposure Patch tests with 
acetone extracts of the leaves are more ac 
curate This method ma> incidental!) be 
used in relation to all plant dermatitides 

Techmc One part bv weight of the leaves or some 
other portion of the plant such as the seeds is ex 
traded for twent) four hours with five parts of acetone 
with frequent shaking The acetone extract is then 
evaporated dow n to one fourth the original volume and 
stored in t ghtly stoppered bottles proper!) labeled 
and dated The stoppers are fitted « ith a glass rod for 
convenient application in testing The patient should 
be advised to remove the patch test immediate!) and 
wash the site with soap and water if untoward reactions 
ensue The specific oleoresms of the vanous plants can 
also be used for patch tests 

The management of plant dermatitis ma> 
be divided into prophjlaxis and treatment 
The proph) lactic measures include (1) avoid- 
ance or eradication of the noxious weeds, 
(2) protection of the skm, and (3) specific 

»» Keil H J Allergy In 2>9 1944 
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immunologic methods. The therapeutic 
measures comprise local applications and 
specific hyposensitization. 

If avoidance of poison ivy in a given locality 
is impossible, the patient should endeav or to 
eradicate the weeds. L. W. Kephart of the 
Bureau of Plant Industry* of the United States 
Department of Agriculture has issued a very- 
valuable bulletin on the control of poison ivy. 

Many local prophylactic methods have been 
advocated for the purpose of oxidizing — 
and thus rendering nonirritant — the active 
principle of the plant. Schwartz et al. U9! rec- 
ommended the use of an ointment containing 
sodium perborate as a nonirritant and non- 
staining oxidizing agent. 

The ointment Contains 10 per cent sodium perborate 
in a base consisting of the following castor oil 21 5 per 
cent, olive oil 21 5, anhydrous lanolin 215, diglycol 
stearate 12 9, refined paraffin 8 6, bone aad 2 0, and 
Duponol WA pure 20 A thick laver of the ointment 
is applied before possible exposure Clothes must be 
remo\ed before the ointment is washed off to prevent 
exposure of unprotected skin to contaminated clothes 
Before clothes are again worn, they must be decon- 
taminated 

Potassium permanganate (1:1,000) and 
ferric chloride (3 to 5 per cent, in equal parts 
of glycerin and water) are also advocated for 
prophylaxis, but great care must be exercised 
in the use of these remedies, since they some- 
times leave unsightly stains or even persistent 
pigmentation of the skin. 

How ell, 1 1192 however, holds that no known 
topical prophylactic application, including 
thorough and prolonged washing with soap 
and water, 10 per cent ferric chloride in solu- 
tion or ointment, 10 per cent potassium 
permanganate, and sodium perborate oint- 
ment, is capable of preventing poison ivy 
dermatitis or mitigating the eruption after 
contact has occurred. Petrolatum and oint- 
ment bases containing oils caused spread of 
the dermatitis, due to the solubility of the ivy 
oleoresin in oily mediums. 

Since ovidation destroys the eczematogenic 
properties of poison ivy. Sizer and Prokesch 1593 
recently employed mushroom tyrosinase as a 
means of enzymatic detoxication, and found 
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that applied before or simultaneously- with the 
poison ivy concentrate it greatly reduced the 
dermatitis-producing capacity of the latter. 
If it is equally- successful when applied some 
time after the toxicant has reached the skin or, 
preferably, after erythema has developed, a 
new method of treating poison ivy dermatitis 
will be available 

The local treatment of the typical active 
case consists chiefly- in the application of 
soothing and antipruritic lotions. A formula 
is as follows: 

Cm or Cc 

R Phenol 1 gr. xv 

Zinc oxide 

Talc is 20 aa 5 v 

Gly cenn 

Water aa q « ad 100 aa q s ad f3 ni 

M Sig • Apply locally often enough to stop itching 
Where it is desired not to use phenol, 2 per 
cent calmitol may be substituted in this 
prescription. In cases where the lesions be- 
come secondarily infected, a 5 per cent sulfa- 
thiazole cream or penicillin ointment may- be 
used Cold compresses of 3 per cent boric 
acid or 1:5,000 potassium permanganate are 
beneficial during the acute stages. Wet dress- 
ings with aluminum acetate are exceedingly- 
helpful. 

The solution is prepared by dissolving one level 
tea«poonful of lead acetate m one third glass of boiling 
water, and three level teaspoonfuU of alum in one- 
third glass of boiling water The latter is poured into 
the former, the white precipitate allowed to settle, and 
the clear solution poured into a bottle and appropriately- 
labeled It is then used as a wet dressing for not more 
than ten minutes, although if itching recurs a little more 
mav be daubed on and permitted to dry . In new cases 
a single application is often all that is necessary 

Epstein 1394 reported one or tw o injections of 
calcium intravenously to be helpful in reducing 
the inflammation and pruritus, calcium therapy- 
being continued thereafter by mouth 

Specific treatment is employed both for 
prophylaxis, either preseasonal or perennial, 
and for active or coseasonal therapy. There 
are two principal methods — the parenteral 
and the oral administration of poison ivy- 
extracts or their oleoresins. It was Strick- 
ler II9j who first reported favorable results in 

>*** Eestein, S Letters, Internet Corr Club of Allergy, Series 
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rhus dermatitis from specific treatment ad 
ministered intramuscularly While the 
effectiveness of this method for ph> lactic 
therapy as well as for preseasonal protection 
has been confirmed bj many investigators 
(Spain and Cook, Blank and Coca, Caulfeild, 
Mollitsch and Poliakoff, and others), certain 
investigators (Krause and Weidmann, Corson, 
Zisserman and Birch, Greenberg and Mallozi, 
and others) were unable to corroborate it 
The present writers have only occasionally 
observed successful prophylaxis by this 
method It has, however, shortened the 
course of the disease m some acute cases 
On the other hand, severe exacerbations have 
been seen by Pillsbury, 1398 Stevens,* 77 and the 
present writers The reason for these diver- 
gent results is not known 
French and Halpin 1397 reported the use of a 
5 per cent extract of poison ivy in absolute 
alcohol in the treatment of 2,544 cases of 
dermatitis Just prior to injection the con 
centrated extract is diluted 1 10 with saline, 
and administered intramuscularly in slowly 
increasing amounts daily for four or five da> s, 
reaching a dose of 0 4 or 0 5 cc of the 1 10 
dilution Results were satisfactory in the 
majority of patients, particularly as regards 
control of itching and shortening the course of 
hospital treatment Experience with pro 
phylactic use of this extract was less extensive, 
but appeared to be promising The junior 
author has found this method of distinct value 
in the therapj of a number of cases Strauss 
and Spain' 3971 recently described a method 
for preparing a new type of extract from poison 
ivy and like plants (as well as pollen oils) 
whereby the active principle consists of an 
alum precipitated pyridine ivy complex sus 
pended in saline solution This was found 
capable of producing poison ivy sensitization 
of guinea pigs by the parenteral route, and 
gave encouraging clinical results when em 
ployed phj lactically and prophylactically 
A comprehensive review article on the status 
of poison ivy extracts was recently presented 
by Stevens 677 « 

The second and increasingly popular method 
of specific hyposensitization is the oral one, 
which, incidentally, is well over a hundred 

i»» French's W and hIlpin L J Aon Allergy 1 131 1943 
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years old In 1829, Dakin reported on the 
beneficial effects of chewing the leaves of the 
poison ivy plant, adding that it was an old 
practice among the American Indians In 
1898, Alumbaugh made an alcoholic extract 
and claimed good results with a third decimal 
dilution taken hourly for twenty four to 
forty eight hours Twenty five years ago 
Stnckler, also Schamberg, recommended pro- 
phylactic administration of 2 drops of tincture 
of Rhus toxicodendron to be increased bj 1 
drop at each dose, and taken m water three 
times daily This method did not, however, 
come up to expectations, in fact, pruritus, 
anal dermatitis, and certain gastro intestinal 
disturbances were often observed Gold and 
Masucci 1398 recently reported successful pro- 
phylaxis with an oral extract of the leaf 
in graduated doses, but state that nearly all 
the patients develop erythema, vesicular 
dermatitis, or pruritus am Ellis 1399 ob 
tamed good prophylactic results employing 
oral administration of poison ivy antigen in 
tablet form 

Within the past few years, Shelmire, 787 who 
has made especially v aluable contributions to 
the study of w eed allergy, has recommended a 
new prophylactic method, consisting of oral 
administration of specific oleoresms, with w hich 
he himself as well as Goldman 7 " 8 had excellent 
results 

Technic One drop of a 1 25 dilution of ivy oleo 
resin in com oil is given daily for one week, 2 drops 
daily the second w eek 5 drops the third week 10 drops 
the fourth week and thereafter 15dropseveryotherday 
until the contents of a 1 ounce bottle have been con 
sumed If a covered patch test with a 1 100 dilution 
of ivy oleoresm in corn oil is positive at this time oral 
treatment siVuuib 1 for cuirfriTawf oTAaVntriTvs? 

for the oleoresms develop as evidenced by a flare up of 
healed patch sites or the appearance of erythema urti 
cana, flushing or abdominal cramps treatment should 
be interrupted and resumed later with a lower dilution 
To prevent dermatitis of the lips and allergic reactions 
of the mouth and throat the drops are given in an 
ordinary gelatin capsule or taken w ell diluted in cream, 
through a straw 

It is known that the leaves of poison iv> 
plants differ considerably in ‘ toxic” potency, 
depending on whether or not they are dried 
out, dry leaves losing most of their allergenic 
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capacity. On the other hand, the senior 
author found that dried poison ivy seeds have 
a unif orm potency, a distinct advantage in oral 
therapy. The best results are afforded by 
the perennial technic. Children under 1 0 yea rs 
of age receive 1 mg. in enteric coated tablets 
(Rhu-Sem*) three times a week, the dose being 
increased to 1 tablet a day from March to the 
first frost. For adults the same schedule is fol- 
low ed with tablets each containing 5 mg. The 
senior author has used the dried poison ivy 
seeds for both prophylaxis and treatment for 
the last three years. About 50 highly allergic 
patients who took Rhu-Sem perennially re- 
mained entirely free despite considerable expo- 
sure to poison ivy. If a dermatitis dexelops 
itl an unprotected individual, it is often pos- 
sible to mitigate the course of the condition 
by giving one capsule daily on an empty 
stomach. 

Far less commonly, short and giant ragweed, 
parthenium, cocklebur, burweed, bitterweed, 
sneezeweed, fire wheel, marsh elder, alfalfa, 
bur clover, eugenia bush, and other weeds are 
the cause of severe dermatitis in farmers and 
others whose w ork or recreation take them out 
of doors. In Australia, the capeweed has 
been similarly reported. The unclothed parts 
of the body are, of course, most frequently 
affected, later, however, other areas as well 
become involved through contamination with 
the allergen. While the manifestations gen- 
erally appear only during the growing season 
of the given plant, the eruption may oc- 
casionally be perennial. This is explained 
by the fact that the patient may be constantly 
exposed to the effect of the weeds through dust 
particles remaining in his clothes, or by working 
in bams or warehouses holding traces of the 
causative plant (Brunsting and Anderson 1100 ) 
Likewise, Shelmire 787 has demonstrated that 
some cases of so-called “milker’s eczema” 
were due to weed oleoresms with which the 
cow hair was contaminated Of the weeds, 
the marsh elders, including narrow leaf 
marsh elder ( Ira angustifoha), as well as 
burweed marsh elder ( Iva xanlliijolia) and 
Small poverty weed (Ixa axillaris) appear to 
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be common offenders (Smith, Prince, and 
Cole 1401 ; Bowen). 

It is erroneous to consider these usually 
seasonal dermatoses routinely as pollen 
dermatitides. While ripe unwashed pollens 
give strongly positive reactions on patch 
testing, other parts of the plants, such as the 
lea\ es, stalk (Coca), and seeds (Urbach), 
can also do so. According to Brown, Milford, 
and Coca, 1102 the plant oils are the active 
principle in the production of certain eczema- 
tous pollen reactions of the contact type. 
In a series of exhaustive studies, Shelmire 154 
showed that the pollen of every' weed contains 
an ether-soluble oleoresinous dermatitis-pro- 
ducing fraction and a water-soluble albuminous 
hay-fever-producing fraction. These specific 
oleoresms are present not only in the pollen, 
but also in other parts of the plants. This 
is not to say, however, that every weed 
dermatitis is necessarily attributable to the oil 
fraction. Thus, Chobot reported that an 
extensive dermatitis was provoked in a hay 
fever patient by patch testing with the purified 
albumm precipitate of the pollen. Contact 
dermatitis from ragweed pollen is a common 
occupational hazard of workers in the flour 
and grain industries (Jordon, Campbell, and 
Osborne 1403 ). Contact dermatitis due to air- 
borne pollens is discussed further in chapter 
XXI. 

The diagnosis of contact dermatitis due to 
weeds can be confirmed by patch tests with 
ether or acetone extracts of the plants. Hypo- 
sensitization can be accomplished by oral 
administration of oleoresin in oil, as in rhus 
dermatitis. 

Saunders 1404 has pointed out that mites of 
the family Tyraglyphidae in straw can cause 
eruptions indistinguishable from contact der- 
matitis. A similar w aming is pertinent more 
generally with reference to “pseudophyto- 
genic” dermatitides produced by r various 
insects whose habitats are the plants of the 
garden and field (Zwich 13 * 1 ), as well as mites, 
particularly the Pediculoides rentricosus which 
causes "grain itch,” and molds infesting 
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\egetation Only diagnostic care and 
appropriate tests will distinguish these cases 
from those due to epidermal sensitization to 
the plant itself 

Although poisonous rhus species are con 
fined to North America, eastern Asia, and 
Japan, Merrill 1405 has pointed out that various 
tropical representatives of the family Ana 
cardiaceae, to which poison ivy belongs, are 
capable of causing violent dermatitis similar 
in many respects to poison ivy dermatitis 
They occur as woody plants, chiefly trees, 
but including some shrubs and v ines and are 
found almost everywhere m the Indo Malay 
sian, Micronesian, and western Polynesian 
regions Eruptions follow contact with the 
fresh sap, which quickly turns black on 
exposure to the air, with fresh leaves, or in 
certain species with freshly sawed lumber 
The mango like trees are particular offenders 
Their active principle is the same as that of 
rhus Among the interesting clinical examples 
may be mentioned the report of Liv ingood, 
Rogers, and Fitz Hugh 140 ® that soldiers suf 
fered dermatitis from wearing clothes marked 
by native dhobies or washermen with the black 
indelible liquid content of the nut of the ral or 
bella gutti tree, probably Semecarpus ana 
cardium, they suggest that the term “dhobie 
itch” as referring to tinea cruris and 
epidermophytosis be discontinued Gold 
smith 1407 observed 16 cases of acute dermatitis 
from contact with a mail pouch contaminated 
with bhilawanol oil or marking nut oil ( Ana 
cardium occidentale) The manzamllo tree in 
the Caribbean area has been responsible for 
numerous cases of severe dermatitis venenata 
(Satulsky and Witts 1408 ) and severe kerato 
conjunctivitis (Snow and Harley 1408 ) Con 
tact may occur not only with the tree itself, 
but even with the wet sand around it or with 
dew falling from the tree Hitch 1410 observed 
dermatitis from contact with the acajou tree 
( Semecarpus atra ) in New Caledonia, the 
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Loyalty Islands, and the New Hebrides group 
Markson 1411 reported 8 cases of dermatitis of 
exposed parts in candy factory workers caused 
b> the Brazil nut and its oil Patients sensi 
tive to poison ivy invariably also react to 
cashew nut shell liquid one of the products of 
the Anacardiaceae family of plants (Keil 
\\ asserman and Daw son 412 ) This sub- 
stance is used in the manufacture of certain 
resins and plastics which are incorporated in 
brake linings and electrical insulating mate 
rials The dermatitis arises from handling the 
raw oil, and in some cases even the finished 
resinous products derived from it 

2 Flowers 

Hypersensitiveness to primrose occupies ap 
proximately the same position in Europe as 
does rhus allergy m America Primrose is a 
very common house plant in Europe The 
hypersensitiveness is particularly in relation 
to the Japanese primrose ( Primula obcomca) 
The active principle is pnmin with which 
Bloch 147 succeeded in allergizmg 100 per cent 
of the human beings and animals tested 
Perutz and Rosner, 441 as well as Urbach, 14,8 
were able to transfer primrose dermatitis 
passively The latter was repeatedly able to 
reproduce the clinical picture of dermatitis b> 
the passive transfer method, using fluid from 
spontaneously formed blisters (p 151) This 
unequivocal!) proves the allergic nature of 
primrose dermatitis Itching erythema 
papules, and bullae are the chief mamfesta 
tions, generall} confined to the sites of contact 
Not infrequenti} , however, all of the skin be 
comes allergized and even the mucosa of the 
eyes and mouth (Bircher) maj become 
inv olved 

Palmer and Freeman 1414 reported erythema 
of the face and follicular eruptions as well as 
extensive dermatitis on the hands and fore 
arms— the so called lily rash — in persons 
engaged m reaping and mowing fields of 
narcissus These patients presented positive 
immediate reactions to the pollen and delayed 
reactions to the leaves and stems of the nar 
cissus plant These authors achieved almost 
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total dessnsitization by prophylactic injec- 
tions of leaf or stem extract. » 

In addition, the following flowers are re- 
ported to ha\e produced dermatitis: aster, 
camomile, carnation, clove, cosmos, chrys- 
anthemum, daffodil, daisy, flax, gaillardia, 
helenium, hop, hyacinth, iris, marigold, mistle- 
toe, petunia, philodendron, pyrethrum, tulip, 
verbena, and zinnia. Florists and housewives 
are most often affected. The hands, forearms, 
face, and neck usually show a recurrent vesicu- 
lar eruption. Sometimes, though rarely, con- 
tact urticaria may result (Shelmire 7 ’ 7 ) 

In Hawaii, common causes of dermatitis are 
the kahili or ram flower (Grezillea banksn) and 
the mango tree, both the fruit and the leaves 
of the tatter causing eruptions 

Xow and again the allergen is contained 
onlj in the bulbs or the roots Thus, 
Bertwistle““ and Caulfeitd" 18 reported derma- 
titis due to tulip bulbs, Johnson 1 " 7 a case due 
to hyacinth bulbs and Derbes 1 "* one due to 
narcissus bulbs. Rappaport and Welker 141 * 
found that the active substance was confined 
to the ether-soluble fraction of the plant 
Orris root is the dried root of certain species 
of the iris (see p. 278). While it acts chiefly 
as an inhalant allergen, the literature contains 
quite a few cases of dermatitis, particularly of 
the face, due to orris root Dermatitis due to 
derrts root was described by Dome and Fried- 
man, 14=0 and to the related Lonchocarpus or 
timbo by Oliveira Luna. 971 

Some plants, such as wild parsnip ( Pastinaca 
satixa), cow parsnip ( Jleracleinn ). common fig 
(Ficus), common agrimony (Agmnoina lupa- 
tona ) and herb of grace ( Rula grareoieus), are 
photosensitizers. They produce a xery char- 
acteristic dermatosis know n as “meadow grass 
dermatitis” (dermatitis bullosa striata praten- 
sis). The clinical picture of this condition, 
first described by Oppenheim and Fessler, 14 ’ 1 
consists in bright-red, slightly elex ated spots, 
and narrow, rather long streaks that are inter- 
crossed here and there. Vesicles with watery 
content are seen on top of these red spots and 
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streaks (Fig 169). The characteristic history 
is that the patient was sitting or lying on a 
grassy field on the previous day, w hile more or 
less disrobed, and it w ill often be seen that the 
skin condition is confined strictly to those areas 
that came into direct contact with the grass. 
Accompanied bv intense itching, the dermato- 
sis makes its appearance some twenty-four 
hours after the exposure The condition sub- 
sequently assumes a streaky striped appear- 
ance, looking at first glance as if the skin might 
ha\e been scratched by a sharp-edged instru- 
ment The condition heals rapidl} , leaving 
residual pigmentation, however, that persists 
for a long time The first such case m the 



American literature is the one reported by 
Corson u " 

Kitchex atz 1423 set up the hypothesis that the 
disease may be caused by the photodynamic 
action of some of the components of the plants. 
He pointed out that when a person with wet 
skin — after bathing, for example — lies down 
on the grass, the weight of his body, or pos- 
sibly some other trauma, crushes the plant 
and thus ex-presses the active substance, which 
in turn impregnates the skin; this would ex- 
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plain why only these areas react to light 
Hirschberger and Fuchs, indeed, were able to 
reproduce the characteristic features of derma- 
titis pratensis by rubbing the skin with ele 
ments of parsnip and then exposing the treated 
areas to sunlight According to the expen 
mental work of Kuske the active photo 
sensitizer involved belongs to the furocumarm 
group Pursuing his investigations with cer 
tain chemical representatives of this group of 
substances, including bergapten from oil of 
bergamot and oxypencedamin from the roots 
of Pencedanum ostruthum, Kuske regularly 
succeeded in producing skin responses after 
exposure to ultraviolet light By means of 
various filters and sources of light, the active 
spectral range was found by Jensen and 
Hansen 14 ’ 1 to be located in the long-wave s*>c 
tion of the ultraviolet band of the spectrum 
3 Gardev Vegetables and Fruit 
Skin eruptions have been observed, mainly 
in housewives, grocery clerks, canning factory 
workers, and truck gardeners, as due to the 
following vegetables and fruits angelica, arti 
choke, asparagus, carrots, celery, cinnamon, 
corn, figs, garlic, grapes, grapefruit, Irish 
potatoes, lemon lime, mint, mustard, orange, 
parsnip, potato, radish, spinach, tomato, 
turnip greens, vanilla, and water cress Oc- 
cupational dermatitis in the food industry 
has been reviewed by Schwartz u *» In highly 
sensitive children, circumoral dermatitis not 
infrequently follow s the eating of certain foods, 
particularly spinach, carrots, tomato juice, or 
orange juice While in the majority of cases 
the skin eruption takes the form of an acute or 
chronic dermatitis, general urticaria has oc- 
casionally been reported Thus Vaughan 31 
observed a woman in whom this disease could 
be traced to work with starched sheets, after 
the use of cornstarch was abandoned, the 
urticaria promptly cleared up There are also 
some reports of cheilitis due, for example, to 
cinnamon oil in chewing gum (Miller 711 ) 
Furthermore, dermatitides due to asparagus 
have quite frequently been seen in workers in 
asparagus canning plants (Stemthal) The 
senior author observed the case of a vegetable 
cook who worked in the kitchen of a big hotel 

n« Jensen T and Hansev K G Arch Dermat A Syph <0 
566 1939 

•*» SCHWABTI L Indust Vied 13 899 1914 


after handling a large quantity ot asparagus, 
the patient presented a diffuse weeping derma- 
titis on the left hand (Fig 170), the area that 
had been in contact with the asparagus juice, 
the allergic nature of the condition was con 
firmed by a positive reaction to asparagus 
Since the patient stated that whenever she ate 
asparagus she suffered itching of the gums and 
observed small vesicles on the mucosa of the 
gums, an epimucous test was made by pressing 
the stem of an asparagus stalk against the 
mucosa of the gums for one hour definite 
local vesicle formation was observed 
Carrots have also been found to contain a 
skin sensitizing principle capable of producing 
allergic dermatitis in workers industrially ex- 
posed to their juice (Peck, Spolyar, and 
Mason 1136 ) 



Confined to left hand in which patient held stalks 
while cleaning them 

Henry' 127 found that of 391 workers engaged 
in washing celery hearts, 30 per cent were af 
fected with contact dermatitis The causatn e 
agent is the hmonene contained in the celery 
oil and liberated during the washing process 
Similar conditions are observ ed in the Orient 
Thus Behdjet 11 ’ 8 reported Jig dermatitis as a 
common occupational disease The juice of 
the raw figs, squeezed out onto the hands when 
the figs are picked, very frequently causes 
bullous inflammation, while the milky sap of 
the stem of the fig can cause a photosensitiza 
tion dermatitis Hadley 14 " 9 made the inter 
esting observation on himself that not only did 
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contact with the juice of the foliage of wild 
parsnips promptly result in a vesicular derma- 
titis, but also that the ingestion of cooked 
cultivated parsnips induced urticaria. 

Finally, workers engaged in sorting and 
peeling oranges and lemons not infrequently 
present eczematous eruptions on the hands 
and arms, as w ell as on the face. The senior 
author 1094 determined that the causal factor 
in these cases is the volatile oil contained in the 
outer layers of the peel. However, in patch 
testing with citrus peel, special care must be 
taken to avoid breaking of the cells in the peel 
and consequent exposure of the skin to the 
citrus oils, which are primary skin irritants 
(Schwartz 1410 ). Hazen 1431 found orange skin 
to be a not infrequent cause of dermatitis of 
the eyelids in housewives and others. B\ 
patch and elimination tests he showed that in 
some cases the response was conhned to the 
skin of Florida oranges and did not occur with 
that of California oranges. An excellent sum- 
mary of citrus fruit dermatitis was contributed 
by Beerman, Fonde, and Callaway. 1432 

In connection w ith the subject of hypersen- 
sitiveness to garden vegetables, altergy to the 
tobacco plant must not be overlooked lie 
must consider here, of course, all the \artous 
dermatitides observed in cigar makers and m 
tobacco workers and dealers. In some in- 
stances, according to Vero and Genovese, 1 ™ 
the allergen is to be found not in the untreated 
tobacco leaves, but in leaves that have under- 
gone curing and fermentation processes. In 
still other cases, the hypersensitiveness is in 
relation to gum arabic, gum tragacanth, or 
glucose syrup, w hich are used for preparing the 
wrappers in cheap cigars Cigar and cigarette 
smokers may acquire cheilitis or circumoral or 
finger dermatitis through the action of certain 
added ingredients (e g., diethylene glycol — 
Newman 1434 ), or may become hypersensitive 
to the paper of the mouthpiece (Lent 1 ™). 
Occasionally, urticaria (Rappaport and Hoff- 
man t0fa ) or angioneurotic edema (Vaughan 21 ) 
is observed. The acrolein combustion prod- 
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ucts of the glycerin in cigarettes were found to 
be the cause of the urticarial responses 
reported. 

4. Woods 

A glance at the extensive literature on wood 
allerg}' will certainly suffice to create the im- 
pression that every w ood can, under appropri- 
ate conditions, produce allergization. Exotic 
trees are especially frequent causes of derma- 
titis Senear, 143 ® who has contributed a valu- 
able review of this subject, has listed the 
following as the most important: aroeira, 
Borneo rosewood, boxwood, Brazilian walnut, 
cocobolo, coco wood, ebony, eucalyptus, 
Japanese hardwood, lemonwood, macassar 
wood, mahogany, mahwah, mango wood, oli\ e- 
wood, partridge wood, redwood, rosewood, 
satmwood, teakwood, and yew. It must be 
mentioned, however, that native woods act as 
allergens far more frequently than is commonly 
supposed. Outstanding among them are 
acacia, alder, beech, birch, chestnut, cedar, 
elm, maple, mesquite, oak, pine, poplar, prune, 
and spruce. On the other hand, there is a 
marked variation in the frequency with which 
the different woods produce symptoms 

The fact that wood may contain a primary 
irritant of non-allergic nature is illustrated by 
Lanclor’s 1437 report of an epidemic outbreak of 
dermatitis in Singapore due to the smoke of 
Binjai wood (the bark of Mangifera caesia, 
commonly known as the wild mango) when 
burned in kitchen stoves The irritant was 
shown to be volatile. 

Needless to say, the allergic character of a 
dermatitis must always be confirmed by ap- 
propriate skin tests, using moist sawdust and 
alcoholic or etheric extracts of the woods 
(Fig. 171), for it must be remembered that 
nonallergic inflammation can quite readily be 
produced by the nonsaturated resinous acids 
or alkaloids. It is also essential to perform 
these tests in order to determine whether the 
allergen is contained in the bark, the freshly 
cut wood, dried wood, sawdust, leaves, or 
other parts of the tree. Woodcutters, saw mill 
workers, charcoal burners, hunters, cabinet- 
makers, and joiners seem to be especially ex- 

■» Se\X.v», F E • J A M A. 191: 1527, 1933 
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posed to allergi nation The injurious factor 
often appears to be volatile in nature (ethereal 
oils) — a view supported by the fact that the 
manifestations can be seen in a hypersensitive 
individual as soon as he enters a carpenter s 
shop or any place w here woodcutting is going 
on In some instances the hypersensitiv eness 
is not to the natural wood but to the fungi or 
mites living as parasites in the wood It is im 
portant to remember furthermore that there 
is such a thing as h) persensitiv eness to the 
finished wood m everjdaj objects — eg 
handles of knives canes or bowling balls of 
cocobolo wood (Abramowitz and S warts 1458 ) 
Of course allerg) to stains varnishes lacquers 
and other finishes must be excluded 



Tic 171 Positive I atch Test Reaction to Moist 
Sawdust of Beechuood 

The eruptions caused are of various types 
the most common being acute dermatitis 
(Tig 172) which occasionally assumes an 
erysipelas like appearance The exposed areas 
are of course affected first but involvement of 
the genitalia and even of the entire body is not 
infrequently observed Perspiration and oily 
skin are predispos ng factors Finally the 
mucous membranes particularly those of the 
respiratory system and the conjunctiva may 
be affected 

B ANIMAL PRODUCTS 
Although far less commonl) than plant 
products or chemical agents animal sub 

'AbhamOWTZ E W and Sk arts W B A h Derma' & 
Syph 37 441 19J8 


stances can also produce contact dermatitides 
or contact urticaria Sheep s wool and silk are 
the outstanding representatives While the 
literature contains relatively few references to 
these substances as contactants (Taub 6?8 
Hill 439 Lord 440 Mol! 89 and others) the 
writers own observations have led them to 
believe that both sheeps wool and silk not 
infrequent!) act as allergens particular!) as 
the cause of dermatitis of the neck the chest 



Fic 172 \o.tc Dermatit s in Lumberman Die to 
Hater sensitiveness to Beech 

(Tig 173) the arms and the hands (I ig 174) 
in adults as well as of the face in infants 
T1 s is confirmed by the observation of Davies 
and Barker 1441 that 16 4 per cent of the admis 
sions to the skin wards of a large military hos 
pital were the result of dermatoses proved to be 
wholly or partly due to intolerance of the skin 
to contact with woolen textiles (khaki uni 

biHilH J Pcdiat 14 6 1940 
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forms, blankets). The skin manifestations 
assumed many forms, including pruritus, 
erythema, erythematous dermatitis, eczema- 



Fio. 173 Allergic Contact Derm urms Due to \\ ool 
All areas covered by sweater and not protected b\ 
underclothes are mxohed 


especially scabies, xx ere important predisposing 
factors, the eruption maintained by the wool 
tended to resemble the original condition. 
The localization of the lesions of the various 
forms was most varied. In some instances the 
sensitivity was related to antivermin material 
impregnated in the textiles, and in some to 
Staphylococcus aureus grow ing saprophytically 
in sw eat-soaked parts of the underclothing A 
number of their patients, particularly those 
with erythematous eruptions, responded well 
to administration of vitamin C. Ballestero 
and Mom lw described cases with intense 
erythema, conjunctivitis, and respiratory 
symptoms due to wool allergy, another with 
angioneurotic edema and urticaria who mani- 
fested eczematous responses to patch tests, and 
6 with neurodermatitis. All experienced 
pruritus on contact with w ool, most marked on 
the neck and in the flexures. 

In instances of suspected wool allergy, the 
possibility of sensitivity to dyes, finishes, 
chromes, mordants, and other substances must 
be considered (Sulzerbger and Baer 721 ). Such 
cannot be the case, howexer, in those patients 
who react to patch tests with all samples of 
wool (Fig. 175), including specimens from 
\arious sources and undved and unbleached 
ones. 



Fig 174 Allergic Contact Dermatitis Due to Wool 
Distribution explained b\ fact that patient held skeins of wool white thej were being rolled 

toid dermatitis, circumscribed and diffuse A thorough rex lew with an extensive bibli- 
lichenification, facial dermatitis, prurigo sim- ographv on the subject of dermatitis from 
ple\, urticaria, and prurigo simulating scabies. 

Friction w ith the garments in association with BtLLISTCto . l h . and m«u. a u Re> argent dermamai 
sweating, and some preceding dermatosis, ii. w* 
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wearing apparel has recently been contributed 
by Schwartz and Peck 1441 Not only must 
natural and synthetic fabrics of all kinds be 
considered but also special finishes dyes and 
mordants mothproofing lousicides and anti 
mildew agents 

Also not uncommon are instances of cutane 
ous allergy to wool fat or lanolin (Fig 176) 
especially in wool sensitive patients (Sulz 
berger and Morse 444 Raj and Blank 144 
Urbach 503 ) and to cod Iner oil as constituents 
of ointments Hypersensitiv eness to animal 
hair is occasional!) encountered — e g to 
camels hair (Rowe and Rogers 4 *) 



Tic 175 Positive Patch Test Reactions to Wool 


from Sfveral Sources 

Includ ng und>ed and uni leached samples Indi 
cat ve of hypersens tiveness to wool tself rather than 
to djes fin shing substances mordants and the 1 ke 

The literature on allergic dermatitis to 
leather has been admirablj cov ered bv 
Beerman 1447 According to this review hyper 
sensitiveness to leather has occasionally been 
due to shoes gloves jac' ets grips of golf 
clubs covers on steering wheels and trusses 
Here as in the cutaneous manife atiors due to 
furs or fur lined gloves the po i n u> must be 
ruled out that the hj pe-j’nsitivencsj is in 
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relation to the dye especially paraj henylene 
diamine Furthermore the combination of 
dermatitis of the feet — due to sh e leather 
or to leather dyes — with fungous eruptions of 
the feet is not unusual However in the 
cases of dermatitis due to shoes observed by 
Shaw 1,43 derma tophytosis was not associated 
Only one foot may be involved The differ 
ential diagnosis of these tw o forms of eruption 
is of great practical importance Go dman 
and Sulzberger 114 ’ point out that m cases of 
leather dermatitis there is little or no involve 
ment of the interdigital spaces but maximal 
eruption in the sites of pressure or friction from 
the shoes such as the dorsum of the foot the 
instep the heels and particularly the dorsal 
aspects of the great toes Moreover the 



Fic 176 Positive Patch Test with Wool Tat 
(Lanolin) 

procedures usually successful m treating der 
matophytosis are unsatisfactorj The itching 
is also more severe than in uncomplicated 
dermatophytosis 

Hyperhidrosis is an important contributory 
factor m shoe leather dermatitis (Dolce 45 °) 
and should be appropriately treated 

It has been pointed out that since almost all 
commercial shoes contain linings and insoles 
little or no contact with the leather may take 
place In addition to the leather Shaw 449 
and Burgess' 450 * list as the possible sensiti/ers 
in shoes the compounds used in processing the 
leather the lining canvas fabrikoid the anti 
mildew and fungicide preparations impreg 
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nated in the lining, glue, adhesives, felt, and 
synthetic substitute materials, dyes, and shoe 
polishes. Since each manufacturer employs 
different substances, the patient may some- 
times obtain relief by changing his brand of 
shoes. 

According to Norw ood and E\ ans, 319 workers 
wearing leather gloves frequently suffer from 
eczematoid lesions. They found that the 
dermatitis was caused by two factors: (1) 



ness to Feathers 

Dermatosis was controlled simply b> elimination of 
these from environment 

the macerating effects of the leather gloves on 
perspiring skin, and (2) allergic sensitization 
of the hands due to the presence of epidermo- 
phytosis elsew here on the body. 

Artificial leather is also capable of producing 
allergic contact dermatitis. 

Of considerable importance is cutaneous 
hypersensitiveness to feathers (Fig. 177). 
Rostenberg and Sulzberger 1431 found that goose 


Rosttvbeio A , J» , and Sclebejce*. M B Arch Dermal 
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feathers elicit positive patch test reactions so 
frequently in infantile dermatitis that they 
recommend routine avoidance of feathers in 
this condition. Vaughan 21 reported a case of 
dermatitis of the ears from contact with 
feather pillows; use of dustproof covers pro- 
vided relief. The senior author observed a 
case of dermatitis of the hands and forearms in 
a man who had to pluck about forty chickens 
a day. A scratch test to chicken feathers was 
positive, but not to chicken meat, and the 
patient could eat chicken. The eruption dis- 
appeared when he wore gloves while working. 
De Besche 892 described a similar case. 

Animal foods quite frequently elicit skin 
manifestations by direct contact. Thus 
Joltrain, 1096 Brabant, 1432 and Urbach 503 have 
observed an urticarial eruption following mere 
contact with egg white while opening raw eggs. 

Contact dermatitis caused by chicken blood 
was described by New ton 1433 ; and Umansky 1154 
has observed the same condition caused by 
beeswax in a beekeeper. 

Finally, dander from horses, dogs, and other 
animals must be mentioned as the causative 
allergens in some cases of dermatitis. 

Simon 1433 advanced evidence that human 
dander either from the patient’s own scalp or 
from those of parents or others with whom he 
comes in contact may be a significant cause of 
infantile dermatitis He 1456 elicited skin reac- 
tions with patch tests with human dander in 
the majority of children with this condition 
and with neurodermatitis, although adults 
with neurodermatitis failed to react. These 
responses would seem to be closely related to 
those described by Albert and Walzer 1437 ob- 
tained w ith silk and feathers. 

C. DRUGS 

There are three groups of people who not 
infrequently manifest skin diseases due to con- 
tact allerg)- to drugs: (1) workers engaged in 
manufacture of drugs, (2) druggists, dentists, 
physicians, and nurses, who handle these sub- 
stances; and (3) patients using drugs for 
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external application Regardin e the last 
group it should be pointed out that the possi 
bilitj of medicamentous allergization should be 
considered whei a patients shin condition 
first show s signs of irrprovement under external 
treatment and then for no apparent reason 
not only ceases to improve but is actuallv 
aggravated Such ovetreatment dermatitis 
has been the sublet of recent reports b\ 
Gaul 14 ’ 5 and 1 ane 4 * The former urges the 



Due to hvj ersensitneness to arnica (1 percent in 70 per 
cent alcohol) 

value of past treatrre it patch tests in suitable 
cases as a guide to both diagnosis and rational 
therapy The abu^e of self applied remedies 
is probably greatest with respect to dermatitis 
pedi= (Fnderwood et al** 63 ) 

The following have been more or less fre 
quently reported as contact allergens am 
momated mercury arnica (Fig 178) arsphen 
amine (Fig 179) atropine balsam of Peru 
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belladonna plasters bichloride tf r-ercun 
bichromates butesin picrate calm tol cam 
phorated oil containing cott< nseed oil chloral 
hydrate coleme cresol emetine hvdro 
chloride ephedrme ethereal oils ethvlammo 
ben/oate formalin hew Iresorcinol iodine 
iodoform Iv sol merthiolate rretaphen medj 
cated alcohol morphine novocain nupercaine 
opium phenol phenv Ihvdra/ine phvsostig 
mine picru acid procaine quinine resorcin 



FOREARilS 


In nurse whose \ork \ as opening arspbenamine am 
pules Negative j atch test with 1 10 arsphcnam ne 
positive scratch test 

salicxhc acid (Fig ISO) scarlet red sulfon 
amides sulfur strychnine and tar 

In some instances a patient does not react 
to the individual constituents of a mixture to 
which he is specifically hypersensitive Tor 
example he will tolerate 10 per cent ammoni 
ated mercury in petrolatum or JO per cent 
salicylic acid in petrolatum but will prove 
hypersensitive as demonstrated by a patch 
test to a combination of a per cent ammoni 
ated mercury plus a per cent salicvlic acid 
In all probability a new chemical compound is 
formed to which the patient acquires *cn 
sitiv eness 

Reactions to contact with drugs usually ap 
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pear as erythema or acute dermatitis, rarely 
as chronic dermatitis, and onh exceptionally as 
urticaria It is sometimes possible, on the 
basis of the localization of shin manifestations 
in a given case, to make a tentative diagnosis 
as to the identity of the causal substance 
Thus, for example, imoivement of the axillae 
directs suspicion to a deodorant, of the genital 
region, to substances used in the management 
of pediculoses pubis, of the eyelids, to eye 



Fic. 180 Acite Contact Debvlatitis 
Due to h> persensiti\ eness to salio lie acid (0 4 per cent 
m zinc ocide lotion) 


drops and salves; and a refractory dermatitis 
on the penis suggests the use of a contraceptive 
containing quinine (Fig 181 ) 

In some instances it is not the patient him- 
self, but someone in his immediate environ- 
ment who uses the allergenic drug Thus 
Sulzberger reported the case of a man present- 
ing dermatitis of the hands, neck, and genitals, 
together with a demonstrable hvpersensitive- 
ness to calmitol — w hich w as used not by him 
but by his wife. A similar case is that of a 
mother who suffered contact dermatitis from 
washing the clothes of a child who had been 
using a proprietary antipruritic ointment. 
The junior author has seen urticaria of the 


hands, forearms, and groin appear in a mother 
after she applied 10 per cent ammomated 
mercury ointment to her young daughter’s 
impetigo contagiosa in accordance with her 
pediatrician’s instructions. Only after the 
child’s dermatosis recurred, and as an indirect 
consequence, the mother's urticaria, was the 
relationship recognized Patch tests applied 
in the usual manner produced a marked 
w healing resporse af er a fev. hours 



Ftc 1SI Allergic Contact Dermatitis, 

Due to quinine contained in contraceptive jell\ u~ed by 
patient's « ife 


Another interesting source of contact is 
illustrated in the 2 cases reported bv Bass 1160 
These patients had an eruption of the lips, 
cheeks, and circumoral regions after teeth were 
filled with mercury amalgam In one case, 
further fillings 2 jears later resulted in a gen- 
eralized urticaria which was relieved within 24 
hours by removal of the filling Markow ,l9i 
reported a somewhat similar case of urticaria 
Gibel and Kramer, 1161 in describing cases sensi- 
tive to ammomated mercury ointment and 
mercury bichloride, note that it is not unusual 
for a patient to be susceptible to one compound 
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of mercury and not to another, and that the 
same patient may show different types of re- 
action depending on the drug used The ex 
treme degree which hypersensitiveness to 
mercury may reach is illustrated by the 
observation of Underwood et al that patch 
tests with a 1 1,000,000 dilution of either 
organic or inorganic mercurials may produce 
bullous reactions and even focal flares of dis 
tant dermatitis in some cases Samitz 1462 ob 
served a case in which which local application 
of 10 per cent ammomated mercury produced 
eczematous contact dermatitis and a gen 
erahzed erythematous maculopapular eruption 
of the “id" type, along with chills, fever, 
nausea, trismus, edema of the entire face, 
grayish discoloration of the gums, and edema of 
the gingival tissues A patch test was mark- 
edly positive 

Of outstanding importance as medicamen 
tous contactants are the sulfonamides because 
of their marked sensitizing properties and their 
widespread use m ointments, creams, powders, 
proprietary skin remedies, nose drops and 
sprays, prepared bandages, and other topical 
applications One brand of brushless shaving 
cream even contained 1 per cent sulfathiazole 
for a time' The fact that local exposure ma> 
lead to generalized sensitization, rendering 
hazardous subsequent systemic administration 
of the sulfonamides, has been considered else 
where (p 329) It should be reiterated, how 
ever, that there need not necessarily have been 
a dermatitis at the time of the original topical 
application, but if this has been present, the 
dermatitis may appear initially and more 
severely at the previously involved sites 
(Weiner 1465 ) Here we shall consider these 
drugs only in so far as they act merely as con 
tactants Recent reviews include those of 
Brown," 5 '* m Cole ,m and Howell 1 * 65 

Abramowitz 14 ** has listed as the comphca 
tions ensuing from the external use of sul 
fonamide compounds (1) development of a 
local or generalized dermatitis (allergic sensi 
tization), (2) appearance of photosensitization 
to sunlight and ultraviolet rays, (3) interfer 
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ence with the action of roentgen rajs (4) 
delay in wound healing time (i) local san 
guineous oozing (6) interference with the 
action of sulfonamide compounds by local 
anesthetics of the procaine series and the 
chemically related \ itamin para ammobenzoic 
acid, (7) resistance to sulfonamide therapj, 
and (8) rendering the patient vulnerable to 
the subsequent use of the drug when most 
needed 

Regarding the first possibilitj , the manifes- 
tations in most instances are those of an acute 
vesicular dermatitis confined to the sites of 
contact Local sensitization appears to be 
favored when the original condition under 
treatment is a chronic eczematous process in 
which sensitization to various substances, in 
eluding bacteria, has occurred (Livingood and 
Pillsbuiy 1159 ), a varicose or stasis dermatitis or 
ulcer (Cohen, Thomas, and Kahseh, 1165 Cole, 1464 
HoweIl ,4to ),a burn, a minor surgical injury, or 
a minor infection of the mucosal orifices 
Other factors are an excessive concentration of 
the drugs, especially abov e 5 per cent, and con 
tinuation of the treatment for periods of time 
over 5 or 6 days (Erskine 1156 ) Sensitivity does 
not appear in less than 12 hours (Darke 1467 ), 
but may require well over a month of treat 
ment MacGregor 1465 found that local latent 
allergization in 1 case persisted for at least 15 
months A knee mjurj treated with sulfa 
mlamide healed without incident, but when 
sulfanilamide powder was applied to a deep 
abrasion of the buttock lo months later the 
same area of the knee became red and, within 
36 hours, oozing 

The reported incidence of contact dermatitis 
from sulfonamides varies considerably about 
1 2 per cent (Livingood and Pillsbury 1159 ), 2 3 
per cent (Robinson and Robinson 1469 ) 3 to 4 
per cent (Burgess" w ) 5 o per cent (Darke 1467 ), 
and about 12 per cent (Goldschlag 14711 ) 
Among the large series may be mentioned 300 
cases of serious cutaneous eruptions m in 
dustnal dermatoses reported bj Downing 1471 , 
100 cases, including several who manifested 
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severe generalized rashes following patch tests, 
by Fisher 72 *; 55 cases of dermatitis due to 
local application, by Tate and Klorfajn 1472 ; 65 
cases, most of which were due to application of 
sulfonamide powder and possibly the result 
of inhalation exposure, by Peterkin 1471 , and 
26 cases by Ellis.* 181 In addition, Park 1474 
described 12 cases due to various sulfonamide 
compounds, Miller 1475 5 and Weiner 1476 4 cases 
due to sulfathiazole ointment, and Sams and 
Capland 1177 an interesting case following ap- 
plication of sulfathiazole powder to the ears. 
Even infinitesimal doses of sulfathiazole oint- 
ment can induce epidermal sensitivity 
(Bechet 1477 *). 

Many, if not most of the cases studied gave 
positixe patch tests, although some investiga- 
tors were unable to elicit them. Shaffer, 
Lentz, and McGuire, 1160 in a careful allergic 
study of 4 cases in whom manifestations of 
sensitivity were later evoked by oral medica- 
tion, also reported negative patch tests, but 
were able to demonstrate positive Prausnitz- 
Kuestner passixe transfers and probable 
Urbach-Koenigstein reactions. A large per- 
centage of all cases gax-e exddence of systemic 
allergization on subsequent administration of 
the drug. 

The clinical picture is frequently complicated 
by photosensitization The resultant derma- 
titis appears, of course, on areas exposed to 
sunlight. This disorder is less likely to arise 
in dark-skinned persons or those deeply sun- 
tanned. Park 1474 found that in 3 of 12 cases of 
dermatitis the distribution was typical of 
photosensitix-e conditions. In Clark’s 1475 case 
the opposite circumstances were noted. Once 
sensitization had been acquired by reason of 
the local application of sulfathiazole ointment, 
it appeared that exposure to sunlight predis- 
posed or conditioned the skin to sensitrvitv to 
sulfathiazole since the dermatitis appearing 
after internal administration of the drug was 
definitely limited to unclothed areas. Pa- 
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tients under sulfonamide therapy, xx-hether 
topical or systemic, should be warned against 
exposure to the sun. 

Manifestations other than acute dermatitis 
hax-e been recognized. Apparent exacerba- 
tion of the pre-existing dermatosis being 
treated or a tendency to mimic its appearance 
has been noted following the external use of 
sulfonamides. Such isomorphic reaction 
(Koebner phenomenon) has been noted in 
psoriatic patients by Howell. 1463 In other 
cases the eruption may be chronic and may 
assume the characteristics of an epidermolysis 
(Darke 1487 ) When the scalp is inx'olx'ed in 
dermatitis there may be temporary' loss of hair. 
Cohen, Thomas, and Kalisch 1182 observed 2 
cases with fexer and a generalized rash follow- 
ing application of 5 per cent sulfathiazole oint- 
ment to x-aricose ulcers of the leg, while Kalz 
and Steexes 1473 reported 2 cases with marked 
local edema accompanying an oozing derma- 
titis due to the application of 30 per cent sulfa- 
thiazole in a glycerin base for sycosis barbae. 
Patch tests in the latter cases were positix-e 
with sex-eral different sulfonamides, but only on 
prexnously affected areas. The fact that sys- 
temic allergization need not always include 
epidermal sensitivity is illustrated by the 
patient of Green and Steckel. 1450 Although 
fex-er and a generalized morbilliform rash fol- 
lowed oral administration of sulfathiazole for 
the treatment of a staplvylococcic leg lesion, 
local application of a 5 per cent sulfathiazole 
ointment was tolerated without reaction, al- 
though the blood lex'el reached almost 1 mg. 
per 100 cc 

Successful hyposensitization by the oral 
route of 12 cases of cutaneous sensitix'ity to 
sulfonamides xxas reported by Tate and 
Klorfajn. 1472 

Penicillin is much less likely to produce epi- 
dermal sensitization than are the sulfonamides. 
Most of the reports of contact dermatitis due 
to this drug concern medical officers, phy- 
sicians, or others handling the pow der or solu- 
tions Thus the first such case, described by 
Pyle and Rattner, 1451 was a medical officer 
who prepared and administered penicillin. 
Preceded by a mild marginal blepharitis and 
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conjunctiv Ms, dermatitis soon appeared on the 
face, and later on the hand and genitalia 
Comparable cases were reported by Binkley 
and Brockmole, 148 ’ Silvers, 145 * Barker, 1 ^ 05 and 
Bechet 1477 * Patch tests in these patients 
were almost all positive Although these re 
actions are usualh attributed to impurities in 
the available supplies of the drug Pyle and 
Rattner’s case reacted to tests with a crystal 
line preparation but not to the culture medium 
on which the mold was grown, indicating that 
the dermatitis was due to the penicillin itself 

Dermatitis of the eyelids following instilla 
tion of penicillin sodium into the conjunctival 
sac was reported by Key es, m ‘ Sehnger, 145 ’ and 
Nelson and Sandt 1454 Patch tests were nega 
ti\e Morton 145 mentions several cases of 
contact dermatitis in patients Howe\er, de 
«pite the use of penicillin sodium m various 
ointment bases and of aqueous solutions of 
penicillin calcium in topical therapy on a con 
siderable number of patients, one of us has 
never seen a case of contact dermatitis result 
from this treatment or manifest a positive 
patch test It should be pointed out that 
solutions of penicillin sodium are rather alka 
line in reaction, and capable of causing non 
allergic irritation for this reason 

There is no ev idence that epidermal sensiti 
zation from penicillin — unlike that due to the 
sulfonamides— predisposes to general allergiza- 
tion w hen the drug is administered systemically 
later However, in one physician whose case 
was described earlier and who suffered contact 
dermatitis of the hands from handling penicillin 
and some months later of the eyelids and 
cheeks from penicillin eye drops, subsequent 
intramuscular afnrr nnsfcraVitm aVcet -an vriVetva’ i 
of three months caused a vesicular flare of all 
the prev tously affected sites as w ell as of some 
other areas 

As an interesting example of occupational 
exposure to drug contactants — among many 
others which might be cited — may be men 
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tioned the recent report of Dore and Thomas 1 2 
In a London morphine factory 9 cases of con 
tact dermatitis w ere seen among a total group 
of 18 employes \side from one man with 
scrotal involvement and another in whom the 
eruption eventuallv became generalized the 
dermatitis affected onlv exposed parts of the 
body The clinical appearance varied con 
siderably On the face and neck it was usually 
diffuse and of typical contact type and on the 
hands it was sometimes cheiropompholyx like, 
while in one case it resembled erythema multi 
forme It was not possible to identify the 
specific sensitizer, but it might have been an 
impurity 

Drugs contacting mucous membranes are 
capable of producing not only specific local 
reactions, examples of which will be cited in 
various chapters of the third part of the book, 
but also the most severe allergic manifesta 
tions Thus, Thomas and Fenton 14 ” reported 
3 deaths and 4 sev ere constitutional reactions 
following the use of pontocame for surface 
anesthesia in bronchoscopy and gastroscopy, 
and Hansen and Stealy 145 * another death from 
the same cause Spencer 14511 described an acute 
erythematous papulov esicular eruption around 
the nostrils and upper lip, along with discrete 
erythematous papular lesions over most of the 
body, due to ephednne m oily nose drops 
Topical application of argyol to the nose pro- 
duced sneezing, rhmorrhea, iusal obstruction, 
and asthma in a patient observed by Cnep 1491 
An intracutaneous test resulted in a severe 
local and a mild constitutional reaction, and 
passive transfer tests were positi\ e Cnep 
suggests that argyrol may be a frequent cau«e 
v/i -rfCTreA’iTXV/wn , vssxKoA'ntf, tax *.b/t dASCOxwCrart. 
experienced by some patients after its use 
\\ olP 49U has observ ed that m allergic patients 
colloidal silver solution nasal tamponage often 
aggravates the symptoms 

Sensitmtv to tyrothncin, an antibiotic pre 
pared from a soil mo’d, has not as yet been 
reported However, one of the waters’ pa 
tients with mold rhmopathj and mold asthma 
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had a violent nasal and bronchial reaction 
after local nasal use of prothricm (a combina- 
tion of tjrothricin and parednne), but not 
after parednne alone. 

D. COSMETICS 

Cosmetics are occupying an increasingly 
important place as contactants (Downing 114 ") 
They embrace such a variety of substances as 



Fig 182 ALLERGIC Contact Dermatitis 
Due to v olatile oils used as flav onus in tooth paste 


perfumes, volatile oils (Fig. 182), toilet waters, 
sachet powders, scented soaps, face and body 
powders, creams (cleansing, foundation, tissue, 
cold, vanishing, massage, scalp, b'eachtng), 
hand lotions, face packs, hair oil, hair tonic, 
hair lotions, hair dressings, hair dyes (aniline, 
metallic, a ege table), pigments, w av e-set, sham- 
poo, eye shadow, eyebro.v pencil, eyelash 
ointments, artificial lashes, lipstick, rouges, 
nail polish, polish remover, deodorants, anhi- 
drotics, depilatories, and nrinkle remove rs. 
Tinally, the ingredients of douches should be 
kept in mind. 


Dornxc, J G- ibid 192: 2033, BM 


Aside from the improper use of depilatories, 
cuticle removers, perspiration inhibitors, 
bleaching and freckle creams, hair wa\ers and 
straighteners which contain primary skin irri- 
tants, the majority of dermatoses among the 
users of cosmetics belong to the allergic class 
(Schwartz 1493 ). Table 36 lists the cosmetics 
commonly responsible for dermatitis Inter- 
estingly, workers manufacturing them are 
rarely affected, but among beauticians and the 
general public it is a different story'. Among 
numerous other substances cottonseed oil is 
contained in some cosmetics, and patients 
sensitive to it should receive appropriate 
warning. 

The factors in cosmetics that may cause 
dermatitis are chiefly as follows- 

Perfume (sinthetics and natural products «uch a« 
gums, barks mes'es. citrus oils flower et 
tracts, and arumal substances) — found in all 
tvpes oi coameucs 

Indelible d\e (an aniline) — found in lipsticks onl\ 

Coloring mutter (lakes and other anilines) — found 
chieflv in nail polish, lipsticks rouges and 
powders and occasional!! in creams and lo- 

f egetuble substances — found in all types of cos- 
metics 

Fuls and oils — cocoa butter cocoanut oil castor 
oil cottonseed oil etc 
Gums — tragacanth Larava quince seed, etc 
Ponders — oms root nee powder etc 

Miscellaneous substances — such as beeswax and 
lanolin— found in all types of cosmetics 

The circumstances under which patch tests 
or clinical tests may be made should also be 
cvmsvdeted smee perfumes awd dyes, sometimes 
may be irritating only- when activated by sun- 
light Other physical agents may also play- a 
part in the activation of otherwise innocuous 
substances. Still another point to be con- 
sidered is that certain substances, innocuous in 
themselves, may prove irritating in combina- 
tion. Moreov er, in taking the case history of 
the cosmetic sensitive patient the physician 
should avail himself of any clues pointing to 
factors outside the cosmetic field Thus, al- 
lergens w hich are normally* found m cosmetics 
may also be found in such products as tooth- 
pastes, toothpow ders, gargles, medicated 
salves, nasal jellies and sprays, foods, fruits. 


«*Scawi»tr,L. J Am. Phirra A 5- 71, ml. 
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Table 36 —Cosmetics Reported to Bate Caused Dermatitis (. Sck».artJ * ") 


Cosmeht* 

Chemical Causes 

j Type of Dermatitis 

Comparative Frequency 


Petrolatum 

Triethanolamine 

Methj 1 heptine carbonate 
Phenols Mercurials 

Allergic 


Rare 

Deodorants 

Aluminum salts 

Primary irritant 
sensitizer 

“ a 

Fairlj common 

Depilatories 

Thallium acetate (sj stem poison) 

Primarj irritant 


Fairlj common 

Hair wavers, straighten 
ers, and lacquers 

Alkalis Resins 

Primary irritant 
sensitizer 

" d 

Fairly common 

Hair dyes and ejelash 
di.es 

Oxidation djes i e 

P&raphen j tenediamine 

Paramido phenol 

Orthoamido phenol 
Paratoluenediamine 
Metatoluenediamine 

Allergic 


Now rare but frequent 
when these djes 
were first introduced 

Lipstick 

Djes, chief! j the eosin group which 
are photosensitizers Perfume 
methj 1 heptine carbonate 

Allergic 


Fairlj common 

Nail lacquers 

Synthetic resins of formaldehjde 
and ester gum types 

Dyes, eosin Rhodamine B and 
Deep Maroon 

Allergic 


Fairlj common 

Perfume 

Oil of bergamot 

Methjl heptine carbonate 

Synthetic jasmine 

Linalool Eugenol Copper 

Allergic 


Rare 

Powders 

Orris root Dye 

Allergic 


Rare 

Soaps cleaners, synthetic 
detergents 

Alkalis Phenols 

Defatting action t 
skin and sensitizer 

m : 

Fairly common 


candies, chewing gum, antacids, and medicines 
for internal and topical use 

Several manufacturers of h> poallergemc cos 
metics will on request furnish samples of the 
individual ingredients of their preparations, 
enabling the physician to determine the offend- 
ing agent and to select or formulate a cosmetic 
harmless to the particular patient In certain 
cases mere omission of the scent will be all 
that is necessary 

Some of the more common perfumes, used 


as such or in soaps, include the following oils 
(Schwartz and Tulipan 717 ) 


bergamot 

bitter almond 

cananga 

caraway 

cinnamon 

citroneUa 

clove 

geranium 


lavender 

peppermint 

rosemary 

sassafras 

sw eet orange blossom 
terpmeol 
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Bergamot oil appears to be of special im- 
portance. Freund was the first to show that a 
pigmentation on the neck and upper part of 
the back (Fig. 1S3) and chest was attributable 
to exposure to sunlight following application 
of eau de Cologne m which bergamot oil was 
found to be the allergenic agent Since these 
streaks of pigmentation resemble in fotm the 
trinkets or charms often attached to necklaces 
and watch chains, Rosenthal coined the term 
“berlocque dermatitis” to designate this con- 
dition According to the experimental in- 
vestigations of Zurhelte and others, the ethereal 
oils are dissolved by sweat, thus releasing pho- 



Fic 183. Locae Light Hvpersensitivzvess 
Due to cutaneous allergization by bergamot oil con- 
tained in eau de Cologne (berlocque dermatitis) 

tosensitizing substances; the dermatitis arises, 
therefore, where sweat has run down The 
persistent pigmentation makes the condition 
especially annoying 

Lipstick has been recognized as a frequent 
cause of contact cheilitis (Fig 184). Good- 
man and Sulzberger 1449 pointed out that this 
condition is caused chiefly by the dye tetra- 
bromofluorescein. It must be noted, how- 
ever, that in some cases it is the perfume and 
not the dyes in the lipstick that causes the 
cheilitis. Some dyes and perfumes may be 
allergenic only when activated bv sunlight and 
this fact must be kept in mind in performing 
patch and clinical tests. In addition, 
Hathaway 1494 has reported 2 cases of dermatitis 
in which traces of the metallic containers of 
lipsticks were found to be the allergenic agents. 

Among the cosmetics, the most frequent 

“Bhuwit. J G : Arch. Derail A Syph 43- 703, t#M. 


agent of dermatitides seems to be nail polish. 
Nail lacquers are highly complex mixtures con- 
taining many ingredients that are potentially 
allergizing. including a base of cellulose nitrate 
or p\ roxylin w hich is itself not a single chemical 
but a series of mtrocelluloses, mixtures of soi- 
\ ents, plasticizers to promote flexibility, gums 
and resins to increase adhesiv e properties and 
luster and also to prevent cracking and 
chipping, \ arious dyes, and perfumes to mask 
the odors of these mixtures Despite exten- 
sive investigation, no single ingredient of nail 
lacquer has been established as responsible for 
the bulk of cases Osborne et a!. l49S held that 



Fig 184 C he runs Dce to Hvpersensitivexess to 
Ln-sncK 

the allergen is generally the dye, perfume, fixa- 
tive, or plasticizer. Dobes and Nippert 149 * 
obtained positive patch test reactions in 30 
esses with resins, dyes, and mtivceHuisne, but 
concluded that the solvents are the usual 
cause, no reactions were elicited by camphor 
plasticizer, ethyl acetate, butyl acetate, or 
butyl alcohol. They found that nearly all 
their patients could tolerate with impunity 
some brand of nail polish, especially a colorless 
one, other than the one producing the derma- 
titis. Shelton 1497 reported a case due to color- 
less nail polish foundation, thus acquitting 
the dye as regards this patient. Simon’s 1499 
thirteen cases failed to react to dye, but for- 
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maldehj de-sulfonamide resin was found to be 
the most important allergen in the polish 
According to Keil and Van Dyke” 99 toluene 
sullonamide resin is the chief cause of nail 
polish dermatitis as seen todaj , while the bases, 
plasticizers, coloring matter, solvents, and per- 
fumes rarely cause trouble Hypersensitive 
ness to this resin is frequently accompanied by 
group reactions to related chemical fractions 
and derivatives, extending even to sulfanil 
amide on the basis of tests on one patient 
The usual localization of nail lacquer derma- 
titis is not, as one might assume, the fingers 
or the hands, but rather the following sites, 
at least in women eyelids, corners of mouth, 
chin, nares, sides of neck, cheeks, ears, ear 
canals, shoulders, and chest Less common 
sites are the thighs, antecubita! spaces, axillae, 
and anogenital area Of the eyelids, the upper 
are more commonly involved, on one or both 
sides, and most frequently the medial portion, 
at least initially Considerable edema miy be 
present m this region (According to 
Hazen, 1 ” 1 other causes of allergic dermatitis 
of the ejelids include orange peel, carbon 
paper, wave set lotion, hair dje, face powder, 
dog hair, cold cream, and ammoniated mer- 
cury) Two facts account for the failure of 
lesions to appear on the hands, and their 
presence in the areas mentioned For lesions 
tu appear on the fingers would require an 
exposure time of 12 to 24 hours, a requirement 
which is seldom met because of the prompt 
removal of the polish from these regions by 
polish remover (Keil, Rus c o, and Van 
Dyke 1600 ), while the thin skin of the eyelids 
and neck is apparently more readily sensitized 
than the thicker epidermis of the fingers The 
allergen reaches other areas from the hands, 
such actions as resting the chin on the flexed 
fingers, rubbing the eyes, biting the nails, and 
probing the nares and ears with the finger tips 
“carrying” the dermatitis The use of nail 
polish to stop ‘ runs’’ or “ladders” in stockings 
ma> result in a bizarre distribution of the 
lesions Bowen points out that toenail polish 
remaining in shoe linings may account for 
otherwise unexplainable flares 
Nail lacquer dermatitis is usually of a patchy 

mm Keil H and Van Dyck L S Arch Dermat A Syph SO 
39 1914 

i M Keil II Rosso J J andVauDvcx L S ib d 48 612 1913 


low grade erythematosquamous variety Un 
fortunately, patch tests with nail polish may 
sometimes be negative although discontmu 
ance of the use of it will result in a prompt 
clearing of the eruptions (Burgess 1401 ) 
Osborne et al , 1195 Dobes and Nippert” 96 like 
wise agree that patch test results are re 
grettably not conclusive in cases of dermatitis 
due to nail polish That the dermatitis need 
not require use by the patient herself but 
merely close contact with someone who has on 
nail polish is illustrated by the case of 
Madden 1502 , recurrences appeared after the 
patient had slept with a friend 
Hair lacquers, used by women to maintain 
their hair styles and applied either as a spray 
or by means of pads, can also be responsible 
for contact dermatitis, usuallj involving the 
back of the neck, the ears, the adjacent por 
tions of the cheeks, and the eyelids When 
shellac became unavailable for these products, 
substitution of synthetic resins, also emplojed 
in wood varnish, greatly enhanced the 
sensitizing properties, although alkalinity and 
aciditj of the products aided the penetration of 
the resin into the skin (Schwartz 1505 ) Typical 
cases were reported by Downing, 1504 Howell, 150 ’ 
Epstein, 1 ’ 06 and Hailey 1507 Unless previous 
sensitization has taken place an interval of 7 
to 9 da>s after the initial application seems to 
be required as a latent period Although some 
cases were also sensitive to nail lacquer, there 
is no evidence that any definite cross-relation- 
ship exists, but a patch test with p toluene 
sulfonamide formaldehyde resin is suggested 
to clarify this point (Keil 1 ’ 08 ) Sites distant 
from the application maj also be affected as 
the hands and forearms on which the patient's 
head may rest during sleep Plotz 1509 has ob- 
served dermatitis of exposed parts in 2 infants 
due to contact with the lacquer on their 
mothers’ hair Certain of the offending prepa- 
rations have already been withdrawn from the 
market 
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Of the other cosmetics, recent reports im- 
plicate “cold permanent wave,” consisting of 
different detergents and chemicals to curl the 
hair without using heat, the allergen being 
contained in the “preliminary lotion” 
(How ell 1519 ); and leg make-up, the offending 
agent being a red pigment (Elhs ,5n ). 

Triethanolamine, which is used as an emulsi- 
fier in brushless shaving and skin creams, was 
reported in 2 instances as a cause of allergic 
dermatitis (Curtis and Netherton 1512 ) 

A. case reported by Hollander 1 * 11 clearly il- 
lustrates how difficult it may sometimes be to 
identify the cosmetic at fault. In a case of 
vesiculo-erythematous lesion involving the 
nose, the upper lids, and the adjacent portions 
of the right lower eyelid, patch tests performed 
with various cosmetics used by the patient 
were consistently negative; finally, a test made 
w ith the rubber sponge puff used by the patient 
proved to be strongly positive. Elimination 
of the rubber puff resulted in complete disap- 
pearance of the lesion. 

E. CHEMICALS 

It is not w ithin the scope of this section to 
catalogue and discuss in detail all the chemicals 
that have been found to act as allergens. For 
more exhaustive treatment of the subject, the 
reader must refer to monographs, such as the 
excellent textbooks on occupational diseases by 
Schwartz"* 32 and Prosser White, 1323 as well as 
special pamphlets, such as that entitled 
Skm Hazards in American Industry, by 
Schwartz. 1314 - 1430 Here we shall endea\or to 
describe only the most important allergenic 
chemicals. Many of the others are listed in 
the table of concentrations in the Appendix. 

Dyes 

Dyes quite commonly cause contact derma- 
titis, contact urticaria, and sometimes also 
lichen simplex chronicus and photosensitivity 
(Epstein 151 *). Dyes are widely employed in 
coloring fabrics for various articles of clothing 
(dresses, coats, overcoat collars, linings of 
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suits, hats, hatbands, jumpers, scan es, under- 
clothing, stockings, socks, shoes, shoestrings, 
garters). They are, however, encountered 
not only in wearing apparel but also in many 
other common environmental articles, such as 
the varnishes on furnitures, in upholstery 
hangings, draperies, carpets, leather goods, hair 
dyes, powders, creams, lotions, dentifrices 
rouges, lipsticks, newspapers and their roto- 
gravure supplements, wooden handles of 
kitchen knives, and stained surfaces on which 
the patient steps barefooted. 

This enumeration w ill show how difficult it is 
to escape dye contact in a case of polyvalent 
dye reactivity, such as that described by Simon 
and Rackemann. 1516 Dye hypersensitu eness 
can be so great that mere proximity to the 
substance on the part of a worker in an aniline 
plant will elicit severe dermatitis m his child 
(Urbach 503 ); or dermatitis in a woman may be 
maintained by' contact w ith the hands of her 
husband, a fur dyer, despite every effort to 
clean his hands bv the use of strong chemicals 
and soap (Niles 1517 ) 

To determine whether the sensitivity is in 
relation to a water-soluble dye rather than to 
a fabric itself or to some other constituent, it is 
only necessary to soak a portion of the sus- 
pected textile in a small amount of water for a 
while until the dye “runs,” and then perform 
a patch test with the solution. Kadisch 1 * 12 
reported a pertinent case hypersensitive to the 
lining of his suits and reacting to the water in 
which the lining was washed. Although the 
allergen may be present originally in the mate- 
rial of a single suit, it may ‘contaminate” 
shirts and underwear, and thus be indirectly' 
brought into contact wih the skin 

The allergy may be a reaction to the finished 
dyes, the dye intermediates, or the basic mate- 
rials. As an example, Schwartz and Dunn 151 * 
traced an outbreak of dermatitis among em- 
ployes of a woolen mill to the mordanting solu- 
tion (sodium dichromate) and wetting agents 
used in the dye bath. Moreover, Sulzberger 
and Hecht 1 * 20 proved that in some instances 
impurities, rather than the dye itself (e g., in 
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cosmetic dyes) are the agents The practical extent on contributory factors promoting the 
importance of this observation is of course allergization— for example perspiration in the 
obvious Likewise resorcin a phenolic com axillae According to Bonneve 52 and to 
pound is an ingredient of certain dyes and Goodman 1 ' 9 and the r associates womans 
ma> be present m incomplete!} combined form dress dermatitis presents a fairly character stic 
or in excess a patient hypersensitixe to resor picture affecting general!} the periaxillary 
emol ma} develop dermatitis from contact regions — sparing the pits — the sides of the 
with fabrics containing such d}cs neck and the antecubital spaces In the more 

Panphcn} lenediamine (ursol) has been sex ere cases the eruption also spreads over the 
found to be particularl} dangerous This is a intervening areas so that the entire upper por 

tion of the body may be involved In men the 



Fig 18a Allergic Contact Dermatit s in Furrier 
Due to paraphenjlened amine 


black dye extensively used on furs clothes 
hats and leather and formerly also for coloring 
hair This chemical has been found to be the 
cause of countless cases of dermatitis (Fig 185) 
in furriers and tailors and until recently in 
hairdressers and in vv omen who had their hair 
dyed black 

The skin lesions are generally the same as 
those of contact dermatitis of any cause in 
eluding erythema papule formation vesicula 
tion weeping crusting and scaling as well as 
various degrees of edema The distribution 
depends primarily on where the contact takes 
place (eg a dress) as well as to a certain 


eruption usual!} starts on the legs extending 
from the ankles to the low er edges of the under 
wear including the popliteal spaces 
Although carbon paper rarely acts as a con 
tactant Hazen 113 reported dermatitis of the 
eyel ds from this cause with recurrence follow 
ing exposure to the smoke of burning carbon 
paper when a waste basket accidentally caught 
on fire The inks emplo> ed by mimeographing 
machine operators and particularly d}e re 
movers employed to remove the indelible ink 
stains from the skm may be a source of irri 
tation 

Cheilitis due to the d}es in lipsticks is dis 
cussed on page 666 

Asthma due to the cutaneous resorption of a 
dye (orange I) contained in tincture of meta 
phen was described by Criep ™ The diagno 
sis was confirmed by both urticarial and asth 
matic responses to a patch test with the dye 

Resins Lacquers and Plastics 
Severe outbreaks of dermatitis caused by 
wearing such fabrics as those in brassieres 
house dresses pajamas shorts underwear and 
stockings have been observed during the past 
few years in the United States and Canada 
Schwartz 1523 and his associates 763 proved that a 
particular synthetic resin finish (an emulsion of 
an acid ester gum — e g a combination of 
natural resins with glycerin) commonly used 
in the manufacture of such articles of wearing 
apparel was the cause of these conditions 
Clmicall} the dermatitis is sharply demarcated 
over the areas of contact and is characterized 
by intense pruritus and papule formation 
rather than vesiculation (Neilson and 

a Bonne vie P and Genrer V A b De mat 4. Syph J4 
220 1916 

i a CeieP L H J A M A 10S 1 69 1937 
sa Sch* A»72 L J In est Dermat 4 4 9 1941 



Contact ants 


401 


Reiches 1321 ) • I n 20 cases observed by Costello 
and Ryan 1525 due to resin processed underwear 
shorts there was also swelling and painful 
edema of the penis and scrotum. Washing of 
the garment before wearing failed to prevent 
the dermatitis. Keil 1526 showed that the vari- 
ous “finishing” substances vary in their sensi- 
tizing properties, and that the presence of a 
wetting or emulsifying agent, such as lauryl 
sodium sulfate or triethanolamine oleate, en- 
hances the sensitization. 

There are 8 principal types of synthetic 
resins manufactured in the United States, and 
of these the phenol-formaldehyde and the urea- 
formaldehyde resins, sold under a number of 
trade names, are predominant in the quantity 
of production and the skin hazards involved 
(Lockey 1527 ). Over 2600 different articles are 
manufactured from synthetic resins They 
give lacquer its consistency and resistance. 
The}' are the cause of innumerable cases of 
allergic contact dermatitis. Aside from nail 
lacquer, hair lacquer, and clothing finishes, all 
discussed aboA e, they are encountered in some 
of the following objects: bottle caps, buttons, 
artificial jewelry of various kinds, spectacle 
frames, steering wheels, artificial dentures, ear 
pieces of hearing devices, radio and telephone 
receivers, instruments (physicians’, dentists’, 
etc.), wrist watch straps, garter straps, belts, 
and “plastic” articles of all kinds. Sulzber- 
ger 152 * points out that even finished plastic arti- 
cles often emanate or give into solution at the 
skin sufficient resins or formaldehyde to cause 
a severe dermatitis in hypersensitn e persons. 
Patients often give skin reactions not alone to a 
formaldehyde type of resin in plastics, but also 
to 5 percent solutions of formalin, necessitating 
avoidance of all formalin contacts. In other 
cases, however, the hypersensitiveness is di- 
rected not to formalin but to other fractions of 
the resin, such as gum esters. 

Acute dermatitis due to contact w ith garters, 
suspenders, and wrist watch straps made of 
“elastiglass” (a trade name for a derivative of 

*** Xeilson, A W , and Reiches. A J . Arch Dermal & Syph. 

44: 219, mi 

Costello. N J,andR\tv.J E Arch Dermal A Syph 44. 

254. 1942 

1K * Kin. H J Allergy II. 4", 19*5 
la ' Loceev, S D ibid 15: 1*9, 1944 
“ SciiEEaCE*. M B . discussion to Locxet.“« 


vinyl resin) was described by Zeisler, 1529 Za- 
kon, 15:50 and others. Schwartz, Peck, and 
Dunn 1 * 31 found that synthetic resin glues or 
adhesives used in the wood substitute industry, 
including the making of plywood for planes and 
gliders, were responsible for occupational der- 
matitis, acting both as sensitizers and as pri- 
mary skin irritants. Also, contact with even 
the minute quantities of resin used in the lining 
of new tin cans can evoke dermatitides among 
workers handling these (Schwartz and Rus- 
sell 1532 ). Finally, stomatitis has been increas- 
ingly seen by dentists since synthetic resins 
ha\e come into use in dental prosthesis 
(Fig. 1S6). 



Fig. 186. Positive Patch Test with Plastic Used tor 
Dental Plate 

Nitrocelluloses, identical with those used in 
nail polishes are widely employed in industry — 
generally in combination with solvents, plasti- 
cizers, gums, varnishes, resins, and pigments. 
They are found, for instance, in the finishes of 
such common objects as imitation leather, fur- 
niture, hairpins, wooden jewelry, umbrellas, 
pencils, cigarette boxes, toys, and waterproof 
fabrics (Osborne 1195 ). Lacquers are also used 
in or on such articles as motor car parts (steer- 
ing wheels, etc.), phonograph records, glass and 
metal goods, hats (particularly straw hats), 

“■•Zeisie*, E P JAMA 114- 2540. 1940 
«”Zaeo\.S J Arch Dertnat A Syph 45 549.1941 
u»Scnw»*ri, L . Peck, S. M , and Drw. J E Pub Health 
Rep 59 : 899. 1945 
Schweeie. I , and Rcsseli 
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feathers hair pins lacquerej obje ts used in 
games toilet seat and other paints and furm 
ture lacquers Their importance as possible 
allergizing agents shoulj not be overlooked 
Soj bean plastics are alrea ly 1 1 us° m the 
manufacture of automobile parts and there are 
indications that the\ will 1 e utilize l even more 
e\tensivel> in the future Other sour esof soj 
bean contactants are varnish paint enamels 
printing ink celluloid linoleum paper s zing 
and massage creams 



Tig. \ax»az Cwvsvcs Itonivnm Due xq 
Rosin on Violin Bo v 

Left side chieflj nvolved as result of more d rect contact 

Rosm (natural resin) was found to be the 
chief irritant m adhesiv e plaster (Schwartz and 
Peck 1535 ) as well as an important cause of der 
matitis in woodcutters The rosm on a violin 
bow can also be responsible for allergic contact 
dermatitis (Fig 18/) 

Rubber 

Rubber is the coagulated latex or milky juice 
of certain tropical plants Rubber goods such 

«« Schwartz L and Pecc S M Pub Hea th Rep 50 Sll 193 


as dress shields condoms face p eces of respira 
tors gas masks dental plates surgeons gloves 
girdles sanitary belts garters trusses bed 
sheetings hard rubber stethoscopes rubber 
coverings of evelash curlers bicycle grips era 
sers and even rubber sponge po vder puffs have 
been reported to be the causal agents n contact 
allergies W hile sometimes the rubber per se 
is the allergen there are man} other cases in 
which the sulfur monochlonde used in vapor 
curing or accelerators or antioxidants of a 
complex chemical nature have been found to be 
the eczematogemc agents (Obermajer 4 ) 
This differentiation is of the greatest practical 
importance for in the latter cases soaking of 
the object m a mild alkaline solution of soap 
and sodium carbonate and subsequent rinsing 
m water s-Tve to remove the irritating factor 
(Schwartz and Andrews 153 ) In a series of 
cases reported by Bonnevie and Marcussen 1535 
rubber footwear and articles of clothing ac 
counted for the majority of cases of dermatitis 
Etiologicall} the rubber itself was subordinate 
in relation to the accelerator agents especially 
mercaptobenzothiazole used in its manufac 
ture Cold vulcanized rubber was often tol 
crated in cases in which there was only accel 
erxtor hypersensitiveness Although it is true 
that the allergic response to rubber almost 
alwa> s takes the form of some cutaneous mam 
festation Stern 1537 has described a case of 
severe urticaria and angioneurotic edema that 
was cured only b> the elimination of a hard 
rubber dental plate 

The complexities of rubber glove dermatitis 
and the numerous predisposing and contribu 
tory causes thereof are well covered mads 
cerning article by Stokes Lee and Johnson 558 
Only a total evaluation of the patient bis per 
sonal and family background habitus skin 
type vasomotor mechanism diet autonomic 
nervous system psychosomatic influences en 
vironmental and mgestant exposure to aller 
gens infections fungous diseases and other 
factors will allow a proper understanding and a 
successful therapy of what may appear to be a 
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simple contact dermatitis due to rubber gloves. 
Undoubtedly similar considerations hold with 
respect to troublesome and treatment-resistant 
contact dermatitides of other regions due to 
other causes. Anderson 1539 points out that 
sensitivity to rubber gloves should not be ruled 
out until patch tests ha\e been performed on 
the back of the hands. He also noted that rub- 
ber dermatitis of the feet is not uncommon in 
women since rubber cement and elastic rubber 
fabric are used extensively in the manufacture 
of women’s shoes. It may in\ol\e any part 
of the foot, but most frequently appears first 
on the toes or the sides of the heels, and ma> 
simulate acute dermatophy tosts. 

As regards synthetic rubber, Schwartz'** 0 has 
observed comparatively little dermatitis in its 
manufacture, regardless of ty pe, although some 
of the compounds used are sensitizers and 
many are primary shin irritants Since it is 
processed in much the same way as natural 
rubber, dermatitis may arise from the accelera 
tors, antioxidants, and other compounds 
Some dermatitis from synthetic rubbers has 
already been reported (Schwartz and Peck'** 3 ) 

In connection with rubber, sensitiutv to 
gum must be mentioned Gum is the semi- 
transparent viscid vegetable substance that 
exudes from certain trees and shrubs. Fein 
berg 1 *" found that the haraya gum used in a 
hair-setting preparation can cause a dermatitis 
of the face and neck He 33 * also reported der- 
matitis of the fingers due to tragacanth in a 
hand lotion. Gelfand 950 has reviewed the 
sources of contact w ith vegetable gums. 

Adhesive Plaster 

Adhesive tape contains Para rubber, resins, 
waxes, and powders While shm irritation is 
quite frequently observ ed in patients using it, 
the majority of the reactions are of nonallergic 
nature, being attributable to mechanical fac- 
tors such as maceration, friction, and tension 
True allergic hypersensttiv eness is rather rare 
(Grolnich 1 * 12 ) and in most cases relates to the 
resins (Fig. 1SS), with rubber in second place 
Keil 1 ** 3 showed that the etiology of hvpersensi- 


Vs-DEiaON. C R. California & Mtd. 41- «o, 1944. Cor 
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ti\ eness to adhesive tape is variable since each 
of 4 patients reacted on patch testing to differ- 
ent ingredients: (1) a combination of commer- 
cial dehydrogenated rosin and Beni Para 
rubber, (2) a commercial mixture known as 
pitch subcompound, (3) Beni Para rubber, and 
(4) partially purified abietic acid or some frac- 
tion present in the acid 



He 183 \iiercicCo\tict Dermatitis 
D ue to fc\per«cn=HivenE-3 to resins in adhesive plaster 

Simple Chemicals 

The foregoing paragraphs hav e been dev oted 
to substances w ith complex chemical structures 
as the causa! agents in allergic contact derma- 
toses \\ e shall now consider, m alphabetical 
order, the more important simple chemical 
substances. 

Allergy to aluminum and to chromates was 
reported by Hall **** He demonstrated, how- 
ever, that the major.-ty of instances of so-called 
“‘dural poisoning” and "aluminum poisoning” 
were due to chemical irritation from zinc chro- 
mate or from the resin ingredients. 

Oppenheim,' 34 * Urbach, 1346 and others have 
described chronic, erythematous, pityriasiform. 


“Hilt A F J A M A 125 I T9. 19*4 
“Oppenheoi. M Wien Uui Wchnwhr 47.921, 1934 
“Lesxch E Zentralbl f Hint ti G«chl«bUfcr. 52 292, 
M3, 1936. 
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and eczematous dermatoses attributable to 
sensitization to arsenic This chemical was 
contained in the wallpaper paint, colored wood 
stain, or insecticides with which the patients 
came into contact (Tig 189) The hvper 
sensitiveness ma\ best be determined by patch 
tests with inorganic and organic tmalent and 
penta\alent arsenic preparations (eg, 5 per 
cent sodium ortho arsenite sodium metar 
senate, neoarsphenamine and stov arsol) 



Due to arsenic compound in insect spray 

Chlorine vapors released during the process 
of soldering can provoke genuine allergic der 
matitis (Urbach 1517 ) Ja\elle water (eau de 
Javelle) a solution of sodium hypochlorite to 
which potassium dichromate is added as sta 
bilizer, is chiefly responsible for dermatitis in 
laundresses in France, owmg to hypersensitive 
ness to chlorine and/or chromium (Rabeau and 
Ukrainczy k 1518 ) Since some chlorine is added 
to the water in most cities in the United States, 
the possibility must always be borne in mind 
that these traces of chlorine may maintain the 
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skm manifestations in individuals hypersensi 
live to chlorine 

Hypersensitiveness to chromium expressed 
b> dermatitis is not infrequentiv observed in 
workers in chromium finishing plants in pho 
tographers, furners and others Hercus and 
Purves 1 * 1 ’ reported pertinent cases in which 
they were able to demonstrate epidermal hj 
persensitn eness to 0 000003 Gm of chromium 

Metallic cobalt can cause dermatitis in work 
ers in plants manufacturing cemented carbides 
(Schwartz et al lo50 ) Chiefly affected are 
points of fnction, as well as the neck and eye 
lids, although the eruption may become gen 
erahzed 

Formalin is very frequently the cause of 
sev ere dermatitis m phy sicians and laboratory 
w orkers The regular use of formalin contain 
ing soap solutions is therefore inadvisable 
Moreover, allergy to formalin or to phenol can 
readily be brought on by plastics made of 
formalin and carbolic acid as used in the manu- 
facture of umbrella handles, cigarette holders, 
and numerous other articles Other common 
sources of exposure to formalin include medica- 
ments, such as hexamethy lene tetramine, anti 
perspirants sterilizing procedures for cabinets, 
gloves, and instruments, paper towels tissues, 
and toilet paper, disinfectants used in shoes, 
pathologists fixing solutions, and rubber 
accelerators ” 

Biederman 15 * 1 described contact dermatitis 
due to ethyl gasoline It is noteworthy that it 
was not necessary for the gasoline to come into 
direct contact with the skin the vapors per se 
produced itching and redness, followed by blis 
ters at the exposed sites However, in such 
cases hypersensitiv eness to tetra ethyl lead 
must iJir ruiVu' inrf, smr sirm-tri' nwAnwnsf oif 
this allergy hav e been reported 15j,> 1553 
Germicides of v anous composition frequently 
act as contactants as w ill be noted throughout 
this section Recent reports involving com 
merciat preparations of unknown formula im 
plicate “Microlene” used in dishwashing 
machines and contacted only indirectly in han 
dhng the dry dishes after several rinsings or 
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merely being in the room with the vapors 
(Sterling 155 *); “Penn-Aseptic” incorporated in 
diaper rinses by the diaper services to prevent 
destruction of textiles by bacteria, mold, and 
mildew, and resisting boiling and washing 
(Dobes la "),and “Germotox” (Vaisberg 5573 ) 



I 

i 

Fig 190 Allergic Contact Deruvtitis 
Due to bichloride of mercurv remaining on thermometer 
used for axillary temperatures 

Hypersensitiveness to lysol is quite com- 
monly observed, not only in individuals using 
the chemical to disinfect foot baths, toilet 
bowls, and other articles, but also m women 
who use it in vaginal douches. 

Mercury is a particularly potent skin sensi- 
tizer. When bichloride of mercury was widely 
used as a disinfectant, cutaneous manifesta- 
tions from this source were often seen. The 
localization of the latter not infrequently di- 


SlElLtsc, \ • ibid I27r 219, 1945 
Doses. W L ibid 12S 2*1,1945 


rected suspicion toward the possibility of a 
mercury hypersensitiveness. Thus, involve- 
ment of the axilla (Fig. 190) suggests the use 
of thermometers disinfected with mercuric 
chloride; of the buttocks, contact with a toilet 
seat cleansed with the same chemical Work- 
ers employed m mercury mines often exhibit 
specific cutaneous symptoms. The organic 
mercurial antiseptics are potent epidermal 
allergens A pertinent instance of contact 
dermatitis due to tincture of merthiolate was 
reported by Hollander. 1556 Other examples of 
sensitivity to mercurial compounds will be 
found earlier in this chapter 

Xickel dermatitis is frequently observed in 
workers in the nickel industry. The lesions 
are located chiefly on the exposed areas, includ- 
ing the mucosa, such as the conjunctivae. 
Xickel hypersensitiveness caused by coins has 
also been reported (Fig 191), with localization 
of the lesions primarily on the fingers, though 
also on the thighs (due to coins in pockets). 
Some cases continue to ha\e lesions of their 
hands as long as they put their hands in the 
pockets which previously contained coins. 
The literature mentions sensitization brought 
on by spectacle rims, wrist watches, garters, 
and zippers — also by a nickel-plated tonsil 
snare on the fingers of a physician (Wise and 
Sulzberger 1557 ) and by nickel-plated instru- 
ments on the hands of a dentist (Stokes 155 ®). 
Other sources of contact are handbag clasps, 
belt buckles, hooks, hairpins, certain types of 
“jewelry,” and household objects. 

Paradichlorbenzeue, used as a moth preven- 
tive, is often the cause of severe dermatitides. 

Persulfates are added to flour for bleaching 
purposes and also to make the flour bake more 
readily. Investigations during the past few 
years have disclosed that ammonium and 
potassium persulfate are the main causes of the 
characteristic baker’s and miller’s dermatitis. 
The lesions are located chiefly on the hands 
and forearms (Fig 192), but the entire skin 
surface is sometimes involved Baird 1559 re- 
ported a case of allergic contact dermatitis of 
exposed areas due to infinitesimal traces of 
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another flour “improver ’ benzoj 1 peroxide or 
rather its residue, benzoic acid It would be 
erroneous, however to attribute all such con 
ditions to the chemicals, for man} of these pa 


tions were attributable onl> to hypersensitn e- 
ness to the persulfate while the concurrent 
rhmopath} was found to be due to allergy 
to flour 



Fig 191 Positive Reactions to Patch Test with Nickel containing Silver Coins 



Due to ammon urn persulfate used as flour bleach 

tients are demonstrably hypersensitn e only to Contact dermatitis due to petroleum has been 
flour itself, while a third group is allergic both observed, even after a single brief contact 
to the flour and to the added ingredients (Dis- (Rosenbaum 1560 ) although it is relatively rare 
hoeck and Roux e ‘ 7 ) Finally, the senior author 

has described a case in which skm manifesta *»rosenb«ui m g Arch Dermat a s yp h « im »u 
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Fig. 193. Allergic Contact Dermatitis ix Housewife, Due to Soap 
Positive patch test with 1 per cent solution of soap 


despite the magnitude of the oil industry and 
the widespread use of this substance. It is 
characterized by a canary yellow color of the 
bullae. This condition must be differentiated 
from other well recognized petroleum derma- 
toses not on an allergic basis. 

Quite commonly encountered are cases of 
hypersensitiveness of the skin to phenol, in the 
form of carbolic acid, cresol, and other deriva- 
tives, as well as to synthetic plastics made of 
phenol, and used in ornamental knobs of walk- 
ing canes, in penholders, fane} boxes, and 
other items. 

Soaps are more often primary irritants than 
true allergens A full discussion of the impor- 
tance of soaps in toxic contact dermatitis will 
be found m the relevant section (p. 695). Soap 
represents a sodium or potassium salt of the 
higher fatty acids containing 8 or more carbon 
atoms The latter are derived from various 
xegetable and animal fats. The former in- 
clude linseed oil, cottonseed oil, com oil, coco- 
nut oil, rapeseed oil, oli\e oil, palm oil, sun- 
flower oil, sesame oil, tung oil, and kapok oil. 
The animal fats are rendered from packing 
house waste and garbage. In addition, soaps 
may contain such chemicals as sodium or potas- 
sium hydroxides, sodium carbonate or silicate, 
di- or trisodium phosphates. The principal 
mechanisms by which soap produces cutaneous 



Fig 194 Allergic Contact Dermatitis in- Hocse- 
wtfe, Die to Tcrpenti.ve 


affections are the alkali and the fatty-acid 
effects, together with detergent and removal 
effects (Sulzberger and Baer'* 61 ). N'e\ erthe- 


WI SoiBEiCEl, M B.andBiER.R L in lladicat L‘«s of Soap, 
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less, in a few cases, specific allergic sensitivity 
to the dy es, fillers, fats, fatty acids, and other 
ingredients can be demonstrated In these 
cases, a true allergic contact dermatitis may 
follow even a single exposure to the soap 
Soaps are to be considered as allergenic agents 
only when a 1 or 2 per cent solution will evoke 
a skin reaction on patch testing (Fig 193) A 
recent review by Brow n 1M2 reveals the fact that 
soap sensitivity is an extremely complex phe 
nomenon Among other factors, the physio 
logic condition of the skin, its allergic poten- 
tialities, the presence of concomitant disease, 
and the degree of exposure must be considered 
The evaluation of a positn e patch test reaction 
to soap is therefore difficult, and the test itself 
is rarely dependable There is usually a more 
intense response to tests with soap solutions 
than with undiluted soap (Sulzberger and 
B a er 1M1 ), although liquid soaps should be used 
without dilution Moreover, the hypersensi 
tiveness may be a reaction to the drugs or other 
added ingredients, such as sulfur, tar, creosote, 
glycerin, or perfumes, and therefore skin tests 
with these substances should be carried out in 
pertinent cases Finally, soap contained in 
steel wool scouring pads (Bnllo) may be re 
sponsible for dermatitis in housewives and 
domestics Sulfonated oil detergents recom- 
mended as soap substitutes apparentl> give 
rise to little or no sensitization (Lane and 
Blank 1563 ) 

Turpentine is known to elicit allergic derma- 
titides in artists, house painters, and workers 
engaged in lacquering, varnishing, polishing, 
and printing, as well as in housewives and 
domestic servants handling soaps containing 


turpentine, and shoe polish and floor waxing 
preparations (Tig 194) The hypersensitive 
ness is sometimes of such extreme degree that 
severe manifestations are elicited when the 
patient merely enters a room in which the floor 
had recently been waxed In cases in which 
the dermatitis is due to a turpentine substitute, 
it is important to perform the skin tests with 
this substance, since sometimes the hypersensi 
tiveness will not be directed to turpentine 
simultaneously (Schmidt 1561 ) 

Zinc, either as the metal or as one of its salts, 
usually the chloride, may very rarely cause a 
dermatitis in persons occupationally exposed, 
particularly welders (Freeman 1565 ) 

F DUST 

Stroud 1586 showed that the oil extracted from 
house dust produced positive patch test reac- 
tions in certain patients with allergic contact 
dermatitis The senior author has observed 
2 cases in which dust seemed to be the most 
important cause of a widespread dermatitis 
This conclusion was based on the positive epi 
dermal responses to autogenous dust and the 
good results obtained by dustproofing the envi- 
ronment of the patients 

While only two instances can be cited in sup- 
port of the theory' that dust can act as a con- 
tactant, it seems advisable to keep this possi 
bility m mind in cases of contact dermatitis of 
obscure origin 

As show n in our earlier discussion (p 236), 
house dust is a highly complex substance and 
may differ considerably from place to place 
Hence testing with stock house dust may be 
without value 
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F OR didactic and therapeutic purposes, 
physical hypersensiti\ eness is subdivided 
according to the etiologic agents involved. 
The methods of testing for the various physical 
agents are described on page 180 
Duke 1567 introduced the term “physical 
allerg)-” to indicate an altered reactivity to 
physical agents such as mechanical irritation, 
cold, heat, light, or mental and ph)sical effort, 
without implying an allergic (antigen-anti- 
body) mechanism. He distinguished two 
types: the contact type in which reaction is 
confined to the area directly affected by the 
physical agent, causing, for example, a localized 
urticaria, and the reflex type, in which the reac- 
tion occurs not only at the site of contact but 
also in distant structures, and sometimes in 
distant structures only (generalized urticaria, 
tachycardia). He considered the contact type 
as comparable to the drug allergies, while the 
reflex type was regarded as probably caused by 
a disturbance of the heat-regulating mechanism 
of the body, although others have suggested 
that histamine-like effects are responsible. 

Since Duke first called attention to physical 
agents as the causes of a few cases of 
urticaria and angioneurotic edema, and some- 
times also of such conditions as asthma, coryza, 
headaches, and tachycardia, an extensive 
literature on the pathogenesis of physical 
allergy has appeared. Quite a few authors 
have adduced all the evidence necessary to 
demonstrate the allergic nature of their cases 
On the other hand, many have never succeeded 
in performing passive transfer of this t>pe of 
hypersensitiveness. 

A. PATHOMECHAXISM OF PHYSICAL 
HYPERSEXSITIVEXESS 
On the basis of the pertinent literature and 
of our findings (SO cases studied during the past 
twenty years and in part previously re- 
ported* 5 * 3 ■ 3SS ), hypersensitiveness to physical 


“-DLK.W W J A XI V. 84* 736, 19X5 
>“»Lib»cb. E. and Fasal, p : Wien Hid ttchnscbr. 44: 1069, 
191} 


agents can be based on one of the following 
mechanisms: 

1. Pkiiiarv Physical Allergy 
Physical agents such as cold, heat, light, 
pressure, and mechanical stimuli can become 
operative on the basis of specific antigen-anti- 
body reactions Xevertheless, we must warn 
against the assumption that allergy in the 
strict sense is a frequent cause of these condi- 
tions A review of the literature by Rajka 1569 
revealed only 36 cases in which passive transfer 
of physical hypersensitiveness was successful. 
To these should be added cases of sensitivity 
to mechanical stimuli reported by Duke 1 * 70 and 
the senior author. tsS On the other hand, in 
many published and unpublished instances, 
attempts at passive transfer on the part of 
numerous investigators, including the writers, 
were unsuccessful These negative results, m 
conjunction with the facts presented in sub- 
section 4 below, indicate that man) cases of 
physical hypersensitiv eness are pathergic 
rather than allergic in nature 

2. Secondary Physical Allergy 
Manifestations of this group may also be 
considered as allergies, but allergies to sub- 
stances produced by the action of physical 
agents in the patient’s own skm, mucous mem- 
branes, or muscles. These substances, which 
we consider as autogenous antigens, result from 
some chemical or physico-chemical alteration 
of the proteins of the tissues; they become 
foreign to the organism and thus assume the 
nature of antigens Bronfenbrenner 1 - 17 * ex- 
presses agreement with this viewpoint He 
points out that since evposure to nonantigenic 
chemical stimuli has been shown to result in 
the in vivo union of the chemicals with the 
products of the injured tissue, with the conse- 
quent formation of an antigenic product, it is 
not inconceivable that injur)- by physical 
means may so change the tissue as to impart to 


1 »* E J Allergy 13 327, 1942 
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it a new specificity and thus render it auto 
antigenic The experiments of Karady (p 
135) ser\ e as an example In a similar manner, 
plunging into cold water, with consequent sud 
den cooling of large portions of the bod) , can 
cause the production of these autogenous anti 
gens This might well explain many of the 
not uncommon deaths or se\ere anaphylactic 
manifestations occurring in bathers 
Furthermore, previous bacterial infections 
can also make possible the production of such 
autogenous antigens Thus, Burk} 56 made 
the follow mg important demonstration Rats 
were prepared with staph) lococcus toxin, cul 
tured in a broth made from rat muscle tissue 
These rats then reacted anaphylacticall) to 
trauma or, more precisel), to substances re 
leased in their own tissues b> the trauma 

3 Histamine Effect 
The future will have to decide whether the 
basic mechanism is allergic or pathergic in 
those cases of h) persensitiveness in which the 
effects of a specific phj sical agent release a 
histamine-like substance in the tissues — in 
short, whether or not there is an antigen anti 
body reaction We are personally inclined to 
include these conditions among the pathergies 
Our assumption finds support in cases m which 
use of a tourniquet on an extremity confines 
locally the urticarial manifestations produced 
b> subsequent application of physical agents 
The release of the pressure is followed by a 
generalized skin reaction (Horton and 
Brown, 1572 Lehner' 073 ) Further confirmation 
is found in the experiments of Lewis and 
Grant 1574 The> collected blood serum from 
cases of physical allergy after exposing both 
arms to the influence of the specific physical 
agent and applying a tourniquet to only one 
The serum from the bound arm elicited a de 
cidedl) stronger urticarial reaction, both m the 
patient and in a normal control subject, than 
did the serum from the other arm Urbach 
and Fasal 1568 showed that the canthandes blis 
ter content from a skin area made specifically 
urticaria! by pressure was definite!) more ini 
tatmg to the skin than blister content from a 
normal skin area of the same patient 


u * HoETON B T and Baoww G E Am J M Sc 1 8 191 1 929 
khLehNES E Kin Wchnschr S 306 1929 
■“Lewis T and Grant R T Heart 11 209 1924 


The presence of a histamine like substance in 
these cases seems to be indicated b) the find 
ings of Horton, Brown, and Roth 1573 They 
demonstrated that the S)stemtc reactions (e g 
behavior of blood pressure pulse rate and 
gastric acidity) following exposure to cold m 
cases of hypersusceptibility to cold are com 
parable in every way to the symptoms m per 
sons who have received injections of histamine 
h)drochlonde The histamine theor) received 
further support in the therapeutic success 
achieved b) Roth and Horton 571 withhistamm 
ase, and by Bra), 850 Saylor and Wright, 
and others w ith histamine injections 

4 Vasoneuropathy 

The following observ ations lead us to assume 
that instability of the central or peripheral 
vasomotor mechanism may be responsible for 
the abnormal neurovascular response to local 
physical agents m some cases These observa 
tions are (a) both cold and hot baths can cause 
urticaria (Hopkins, Kesten, and Hazel 1577 ), (4) 
urticaria can be restricted to certain parts of 
the body (Musger Urbach) , (c) in certain cases 
manifestations are not elicited by every type 
of exposure to cold but onlj by cold water, or 
only by cold air (Biberstem Klein), (rf) as 
reported by Duke, 867 certain individuals react 
to cold only when they have just recently been 
exposed to heat, or vice versa— l e , the reac 
tion is elicited b> sudden change in tempera 
ture and not by the degree of temperature it 
self, (e) cases of cold hypersensitiveness have 
been cured by the elimination of focal infection 
(Kerl, 157 * Urbach 137 *), of parasitic infestation 
(Kerl 1578 ), of hypo acidity (Rahier), of hypo 
thyroidism (Crehange) , (/) as first described by 
Duke, cold urticaria can be prevented b) local 
application of heat, and heat urticaria by appli 
cation of cold, (g) as in a case reported by Ur 
bach, Herrman, and Gottlieb, 570 the symptoms 
of vasoconstriction are followed after a while b) 
those of general vasodilation, (h) in the cases 
of Kile and Rusk, 1580 as well as that just 


i* * Horton B T Brown G E and Roth G M J A VI A 
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cited, 570 the cold hypersensitixeness began at 
birth, and about 50 per cent of all relatives in 
several generations were affected. 

In our opinion all these facts support our 
concept that many of these cases are due to 
functional disturbances in the vascular inner- 
vation, or, as we ha\e termed it elsew here, 15 ” 
“cold-specific vasomotor neuropathy.” We 
now prefer the simpler designation “cold 
pathergy." 

5. Disturbances of the Temperature - 
regulating Mechanism 

It is to be assumed that central disturbances 
of the temperature-regulating mechanism are 
the causes of certain pathologic reactions in the 
blood vessels of the shin. These derangements 
are attributable to preceding infectious dis- 
eases, febrile diseases, certain generalized shin 
diseases, intracranial disorders, and the lihe 
Duke 867 fa\ors this concept as an e.\planation 
for what he terms the "reflex-lihe” type of 
physical allerg}'. Such central disturbances 
may perhaps be responsible for the general 
s>mptoms, which are sometimes very severe 
It is known that merely dipping the hand into 
cold water occasionally brings on pallor, tachy- 
cardia, nausea, spasm of the retinal arteries 
(writers’ case), and fainting spells It is pos- 
sible that the cases of death while bathing 
described by Horton and others, may belong 
to this group. 

B. COLD 

If the physician engaged in experimental 
study of patients mth urticaria always bears 
in mind the possibility that “cold” may be the 
causative factor, and if he performs the tests 
described on page 180, he may be surprised to 
find that the incidence of so-called cold urti- 
caria is relatively high. This condition may- 
be either localized or generalized. In the for- 
mer case, the urticarial manifestations are 
restricted to the site of direct exposure to cold; 
in the latter, there is likely to be a widespread 
urticarial response, even to temperatures of 5 
to 10 degrees above zero centigrade (41 to 
50 F.). It is to be noted, furthermore, that 
when the condition is generalized, the hyper- 
sensitiveness is by no means restricted to the 
skin, but may also involve the mucosa. In this 
connection, the observations of Duke 847 are 


especially interesting: after drinking a glass of 
cold water, his patient complained of pains in 
the mouth, esophagus, and stomach — while 
exposure to cold air brought on swelling of the 
lips and tongue, as well as lacrimation, cough- 
ing, and even general collapse-like reactions 
when the exposure was prolonged. Cases of 
nasal congestion and obstruction, cough, and 
e\ en asthma due to the inhalation of cold air, 
and particularly cold damp air, are not uncom- 
mon. We exclude from consideration here 
those patients who are simultaneously sensitive 
to inhalants and foods and in whom the change 
of temperature acts merely as a nonspecific 
pathergic stimulus. AfFolter 15!n described a 
case in which cold water on the skin brought 
on itching, erythema, urticaria, headache, a 
general feeling of weakness, profuse diarrhea, 
and collapse, Schlenker, a case with anaphy- 
laxis and an alarming edema of the glottis; 
Wilder, pruritus, generalized erythema of the 
skin, \ lsual disturbances, and spells of fainting 

Mention must be made here of a rarely- en- 
countered clinical picture — late urticaria due 
to cold— first described by Freund 1581 In this 
condition the symptoms first appear twenty'- 
four to forty -eight hours after the exposure to 
cold and only on the exposed areas. 

Peters and Horton, 1531 as well as Yater and 
Nicklas, 1 ' 85 have reported association of cold 
urticaria with purpura of the affected parts. 
Hams et al la34 observed hemoglobinuria in 3 
cases of cold urticaria 

Ever since Horton l53a pointed out that cold 
anaphylaxis could be the cause of death while 
bathing, the subject has attracted considerable 
attention in the literature The writers have 
themsehes obsened a number of instances m 
which the sudden onset of cold urticaria ren- 
dered bathers so helpless that they could hardly 
be rescued from drowning The entire skin of 
these mdi\ iduals presented one huge urticarial 
sw elling Their loss of consciousness can prob- 
ablv be explained on the basis of a cerebral 

u.i Fhicvd. E Zt'eSr f physik Therap 31: 16J, 1926 
uts Pete*5, G a., and Honos, B T Proc. Staff Meet, Mayo 
Clio 16.611, 1941 

bo \ \tE*. W XI„ and Vies las. E. W Ann Int. Med 13 *43, 
1941 

m HAitfe, K. E , Lewis, T , and \ afgha?.. J 31 Heart 14- 
J)i. 1929 

u« Honest, B T . Proe Staff Sleet , Mayo Clin 2: 276, 1927. 
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edema, resulting from the same mechanism as 
their temporary loss of vision 
Andes 1588 holds that allergy to physical fac 
tors, such as chilling drafts (on face head bach 
of neck, or whole body), especially when re 
laxed (during sleep) or perspirmg swimming 
and di\ ing, atmosphenc conditions, and abrupt 
changes in temperature, as well as exposure to 
sunlight and irradiation, maj be responsible for 
non infectious disease of the paranasal sinuses 
He attributes the changes to a localized urti 
cam. like reaction in the nasal tissues 
Williams 1587 suggests that myalgia of the 
head, affecting such muscles as the trapezius, 
sternocleidomastoid, temporalis, occipitofron 
tabs, and the pharyngeal muscles, is due to 
phjsical allergy precipitated bj exposure to 
drafts, changes in temperature, changes in at- 
mospheric pressure with approaching storms, 
emotional stimuli, and anxiety states This 
condition is readily confused with psychogenic 
headaches, migraine, glossopharyngeal neural 
gia, and primary and secondary fibrositis, but 
differentiation is necessary for rational therapy 
Other myalgias may well be of similar origin 
Although this latter question has not as yet 
been definitely decided, the investigations by 
Freund 1581 certainly favor the idea of such a 
possibility, at least in some cases 

Other disorders thought possibly to be due to 
cold allergy in some cases include nausea and 
vomiting diarrhea, irritable bladder, func 
tional cardiac disorders, tremor, hyperesthesia 
to cold, arthralgias, and vertigo 
W hether the pathogenesis is allergic or path 
ergic must be determined by appropriate ex 
perimental investigation of each case In 19 
cases it was possible to demonstrate the pres 
ence of an antigen antibody reaction by means 
of passive transfer tests (Lehner, 1573 1588 Lieb 
ner, 1589 Harris et al , 1M4 Covisa and Prieto ,59l) 
Bernstein, 1591 Weissenbach and Brisset ,59i Af 
folter, 1 ’ 93 Benjamins, 1584 Bodenstein, 1595 Per 
nyes Pietsch IS9S ) 


u®® Andes J E Journal Lancet 4a 384 1944 
i®« Williams H L Proc Staff Meet Mayo Clin 28 177 1945 
ii »• Lehneb E Zentralbl f Haut u Gesdilechtskr 41 199 1932 
1 ■» Lies SEE E ibid 34 406 1930 

i»® Covisa J S and Peieto J G Derroat Wcbnschr 91 1188 

is® Bernstein F Dennat Ztschr 64 242 1932 
um Weissenbach R J and Ba sset J P Ann de med J2 
333 1932 

is» Af eolter J Schaen med Wehnsdw 63 881 1933 


The relationship of untoward reactions from 
cold to the activation of pre existing ‘cold’ iso 
hemagglutinins with resultant agglutination 
and hemolysis has never been adequately 
studied There is suggestive evidence that 
this mechanism may be operative in some 
cases Further investigation of this problem 
promises to be fruitful 
In other cases cold allergy maj be due to a 
metallergic mechanism Thus Urbach and 
Greenberg 1587 reported on a patient in whom 
local urticarial reactions to the application of 
cold appeared only when he was in a nutn 
tional allergic state This patient first de 
veloped hives after eating sausage containing 
pork blood, it was noted that a wheal response 
to cold water occurred onlj during such an 
attack This sequence of events may be ex 
plained as follows the physical agent— cold— 
here acted as a hapten which, after conjugation 
with the earner substance (in this case, the 
ingested pork blood) formed a complete anti 
gen that evoked the urticaria 

Aside from the fact that passive transfer of 
hypersensitiv eness to cold is often unsuccessful, 
there are several other pertinent clinical points 
that serve as a warning against hastily assum 
mg that every case of this kind is of allergic 
origin For, on the strength of numerous ob 
servations (see p 410 for literature), manj 
cases would seem to be based on vasoneu 
ropathy, an abnormal reactivity of the vaso 
motor mechanism belonging to the group of 
nonallergic pathergies Thus, some reports 
describe cases in which both hot and cold baths 
produce urticaria, cases m which it appears 
only on certain — though sometimes rather 
large — areas, cases in which hives are produced 
not by every kind of exposure to cold, but only 
by cold air or only by cold water Further 
more, the literature includes highly significant 
cases in which the hypersensittveness to cold 
has been totally and often abruptly cured bj 
the successful treatment of focal infections and 
infestations, of disturbances of gastro intestinal 
absorption, of h>po acidity, or of endocrine 
dysfunction (e g , hyperth> roidism menstrual 
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irregularities). Even psychosomatic factors 
may be the predisposing element, as convinc- 
ingly illustrated by Abramson’s 1 ’ 9 * case. A 
noman who was depressed by the news of the 
death of intimate friends developed giant 
hives on contact with cold water After the 
patient had readjusted mentally, the w healing 
response to cold disappeared. That many an 
instance is not of allergic origin is further indi- 
cated by the fact, first reported by Duke, that 
cold urticaria can not infrequently be relieved 
and sometimes even cured by the application 
of heat, and that application of cold can simi- 
larly benefit urticaria due to heat. 


young man who evidenced from birth a specific 
hypersensitiveness to cold air, but not to the 
applications of other forms of cold. Of the 
twenty-eight members of his family (four gen- 
erations), sixteen others show ed the same type 
of hypersensitiveness, also beginning at birth 
(Fig. 195). After this report was published, 
the patient married and had a child that ex- 
hibited the same manifestations from the very 
day of birth. It is particularly noteworthy 
that only those areas normally exposed to the 
air (eg., face, hands, legs) gave reactions 
(Figs. 196, 197, 198). These consisted of local 
urticaria and diffuse swelling, as well as certain 
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Fig. 195. Gexealocic Chart Showing 17 Cases or Hypersenstivexess to Cold rv Four Generations 


Lehner and Rajka have advanced the claim 
that cold as well as heat urticaria can be cured 
by the systematic application of cold and heat 
respectively. In our opinion, however, this 
procedure is not necessarily to be regarded as a 
specific desensitization measure. Nor does its 
effectiveness necessarily serve as a confirmation 
of the allergic character of the condition. In 
view of the fact that the therapeutic effect is 
here achieved by gradual intensification of the 
homologous temperature, the procedure might 
\ery well be one of habituation in the non- 
allergic sense. 

An example of the pathergic type of cold hy- 
persensitiveness is afforded in the case reported 
by Urbach, Henman, and Gottlieb, 570 of a 

A»iaiiso\,H A Psychosom M«l J 115, 1911 


other symptoms that can be explained only as 
the result of \ascular constriction (piercing 
pains, followed by numbness and extreme 
•‘whiteness”) This vascular constriction was 
followed by a general vasodilatation resulting 
in a temperature as high as 101 F., a feeling of 
being overheated, perspiration, and drowsiness. 
These facts all speak against the existence in 
this case of an underlying cold allerg}' on the 
basis of an antigen-antibody reaction. On the 
contrary, the}- point to a specific hypersensi- 
tn eness of the peripheral neurovascular system 
to cold air, i.e., “cold pathergv.” A quite 
s imil ar observation of familial hypersensitive- 
ness to cold, affecting about 50 per cent of all 
relatives in sexeral generations, and beginning 
at birth, had previously been reported by Kile 
and Rusk. 1580 



414 


Allergy 


The treatment of hypersensitiveness to cold 
is by no means an easy matter If the history 
and studies in a case point to an infection m 
festation endocrine dysfunction or gastro 


calcibronat are recommended These injec 
tions are to be given daily for about one week 
together with phenobarbital orally {/ % to y 2 
gram three times a day) Preliminary obser 



Fic 196 Colo PiTHERGi LatiCabial Lesions of Face 
Vj i ear ng after t ent> five minutes in cold room (temperature 10 F ) 



Fig 197 Cold Pattergy L rticari \l Les ons on 
Left Hand 

Appearing after t entj five minutes in cold room (tern 
perature 10 F ) R ght hand had been kept gloved 
Same patient as n Figs 196 198 


Fig 198 Cold Pathergy S vell ng of Left Hand 


Appearing al out th rty m nutes after Ieav ng cold room 
Right hand had been kept gloved Same patient 
as in Figs 196 197 


intestinal disturbance as the underlying cause 
appropriate therapeutic measures must be 
instituted Otherwise massive intravenous 
injections of calcium gluconate or preferably 


\ations by Feinberg and Fnedlaender 692 Pills 
bury 2797 and the sen or author indicate that a 
new synthetic histamine antagonist benadryl 
(0 dimethylaminoeth) 1 benzhydryl ether h> 
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drochloride) in doses of 50 to ICO mg. three 
times daily is effective in cold urticaria, and by 
Williams, 411 * in the treatment of the syndrome 
of physical allerg}' of the head. Williams 15 * 7 
has also advocated niacin, beginning w ith 25 mg. 
hypodermically and increasing by a like amount 
daily until relief is obtained, usually at a level 
of about 100 mg. twice daily. After 2 or 3 
months, 100 mg. of niacin by mouth three 
times a week is generally sufficient. If these 
treatments do not seem to help, histamine-azo- 
protein may be tried very cautiously in an 
effort to render the patient immunologically 
tolerant of histamine, or a course of histamine 
therapy may be given on the theory that it 
will eventually exhaust the reactive capacity 
of the shock organ Horton and Roth recom- 
mended injections of histamine twice daily for 
two or three weeks, in doses of 0.1 mg. or less 
These authors also advocate a trial with his- 
taminase (5 to 10 units orally, three times a 
day). The present writers have had rather 
encouraging results with oral histamine 
therapy. The patient takes 1 drop of his- 
tamine dihydrochloride 1:1,000 dissolved in 
20 per cent alcohol in one-half glass of water 
three times a day before meals, increasing the 
dose by one drop each day until clinical im- 
provement is attained If focal or systemic 
reactions ensue, as occurs not too rarely, the 
dosage is reduced or a 1: 10,000 solution given. 
This therapy should be continued for about 
four to eight weeks. 

Finally, Horton and Roth, as well as Lehner 
and Rajka, advise “autodesensitization” by 
means of immersion of the patient’s hand or 
foot in water at 17 C. (65 F.) for one or two 
minutes twice daily, with the temperature of 
the water being gradually and slowly reduced, 
o\ er a period of three to four w eeks, to a mini- 
mum of 7 C. (45 F.). Others have suggested 
contrast baths, such as alternating hot and 
cold showers, or rubbing an increasing area of 
the body surface with ice for a few minutes 
daily. If reactions occur during treatment, 
they may be controlled by the application of 
heat. 

C. HEAT 

Eveiything that has been said concerning 
cold allerg}* — and pathergv — applies to the 
states of hypersensitiveness brought on by 


heat (Fig. 199), or by overheating resulting 
from physical exertion (Fic. 200) such as 
exercise (Ormsby 10 ”), perspiring, eating too 
rapidly (tachyphagia — Pagniez and de Gen- 
nes 1600 ), as well as by mental overexertion, 
fatigue (Joltrain), and psychic stimuli (Hop- 
kins and associates 1577 ). Patients presenting 
the “effort syndrome” are often found to be 
sensitive to heat. 

It is especially noteworthy in this connection 
that many a case diagnosed as “cold allergy” 
is in fact not due to cold at all, but to the flush 
of heat follow ing the exposure to cold. 

It is also w ell to remember that occasionally 
patients with heat hypersensitiveness who are 
also affected by sunlight, are not light-hyper- 
sensitive in the true meaning of the term, but 
merely react to the radiant heat of the sunlight. 
Thus, the senior author observed a boy who, 
during three consecutive summers — and only 
during the summers— had suffered urticaria, 
abdominal cramps and diarrhea following sun 
baths The patient presented a heat hyper- 
sensitiveness of high degree, manifesting reac- 
tions after relatively insignificant exertion. 
During the cooler seasons, his symptoms had 
always spontaneously disappeared. 

The clinical symptoms commonly observed 
in heat hypersensitiveness may be divided into 
(1) contact urticaria, and (2) general symp- 
toms, brought on by “reflex” mechanisms, and 
including generalized urticarial eruptions, e.x- 
trasystoles, tachycardia (Duke 1 * 01 ), asthma 
(Swineford, Jr., and Weinberg 1607 ), migraine 
(Luckner and Mann 1603 ), and syncope (Vaug- 
han 71 ). The pathogenesis seems to van in 
different cases. Lehner and Rajka ,6W and 
Richter 1600 succeeded in demonstrating a true 
allergic mechanism by means of the Prausnitz- 
Kuestner method of passiv e transfer, and Melc- 
zer and Wlassics,*' 2 in 2 cases, w ith the Urbach- 
Roenigstein technic. In many other instances 
the assumption of an underl>ing allergy ap- 
pears to be highly problematic. The allergic 
character of the condition certainly seems to be 
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especially contradicted b> those cases in which 1 e urticar a pro\ oked b> warming of the 
the wheal formation is not restricted to the site bod> by emotion and exercise— was due to the 
of exposure to the ph> sical agent but spreads release of acetylcholine in the skin as the result 
o\er the entire body ( reflex like reaction of of centrally or reflexh inouced stimulation of 
Duke) xor does the assumption of an under the efferent nerve fijers This resulted m 



T c 1 9 Heat 1ft caria Appear no after Hot Batii 



Fig 200 Effort Lrticaria Produced by Strenvocs Phvs cal Exertion 
Note follicular d str but on 

lj mg allerg} receive an> support from those turn in the liberation of H substance from the 
cases in which mental strain or psychic stress skin cells Hopkins 4,7 confirmed Grants 
brings on urticarial manifestations Grant claim that these cases are defimtel} h>persen 
and his associates 1806 presented experimental sitive to acet} Icholme 

evidence that the heat and effort syndrome As for the treatment of heat and effort 

hypersen si tneness the principles recom 
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of a trial. Vaughan attempted “autodesensi- 
tization” by placing the patient’s hand in wa- 
ter heated to 37 C. (9S F.) and keeping it there 
while the temperature was gradually raised to 
a maximum of 43 C. (110 F.). If this exposure 
is tolerated, the patient may be gi\en a full 
hot bath (38 C. or 100 F ). The course of 
treatment usually lasts from four to six weeks. 
Ca\ en 1507 reported good results with diathermy 
administered with gradually rising tempera- 
tures, and Snineford and Weinberg 1102 with 
intravenous typhoid therapy. 

Lehner and Rajka explained the gradual 
decrease in the reactivity of the skin to sys- 
tematic exposure to heat on the theory of the 
formation of specific substances (dereagins) 
We are inclined, however, to consider the re- 
sults of these procedures, at least in most cases, 
as due to habituation. 

Vaisberg 437 and Goodson 433 obtained promis- 
ing results from the use of histaminase, as w ell 
as of histamine administered in minute and 
gradually increasing doses. Histamine-azo- 
protein may be tried. 

In cases in which physical exertion and men- 
tal overexertion play a part, treatment with 
carefully graduated physical exercise (at first 
passive) or mental exertion (beginning with 
mild, pleasant tasks such as reading or attend- 
ing theater) should be started as soon as tol- 
erance for heat and muscle strength has been 
gained. Reactions may be controlled by 
application of cold. 

D. LIGHT 

Only a small proportion of cases of light 
hypersensitiveness are truly allergic m charac- 
ter, while the majority of them, in the writers’ 
opinion, are based on nonallergic pathergy. 

1. Pathogenesis 

Successful passiv e transfer of the hypersensi- 
tiveness has to date been reported only by 
Stein 1 * 03 Rajka, 1609 • 1569 Calloway, 16,0 and Ep- 
stein 1 * 11 (using blood serum), and by Flarer 661 
(using blister content). Furthermore, there 
are a large number of cases in which correction 

Cavev, W R J Allergy 3. Ill, 1932 
»«Srer«,R O Zentialbt f Hsut- u Gescblechtskr 15.66,1923 
E ibid *5- 521, WO 

*>*Cui.\w*Y, J L Arch Dermal S. Sypb 41: SOT. 1940 
““Efsted., S J Imest Derma? 5. 187. 225, 235, 2’9, 1942 


of a hepatopathy, a gastro-intestinal disease, 
an endocrine dysfunction, an infection, or an 
intoxication was followed either by complete 
cure or at least temporary disappearance of 
light hypersensitiveness — the improvement 
presumably being attributable to the fact that 
the formation of photosensitizing or photo- 
dynamic substances was arrested or inter- 
rupted 

Thus, in a case of hydroa vacciniforme, Ur- 
bach and Bloech 1512 brought about an improve- 
ment in the patient’s syphilitic hepatitis b> 
means of antiluetic therapy, as a result, the 
concurrent porphyrinopathy disappeared 
For several months thereafter the patient 
tolerated long exposures to strong sunlight 
perfectly, until after a while liver function was 
again impaired, and the porphyrinemia and 
light hypersensitiveness reappeared Barber 155 
reported the case of a man who, after overin- 
dulgence in alcohol, exposed himself to sunlight 
and acquired light dermatitis His liver was 
greatly enlarged and his urine contained quan- 
tities of urobilin. After the patient had ad- 
hered to a strict diet, and completely ab- 
stained from alcoholic beverages, the liver 
condition improved, and thereupon the photo- 
sensitivity vanished Barber, Howitt, and 
Knott 1513 reported several cases in which 
treatment of a gastro-intestinal disease was 
followed by marked retrogression of skin mani- 
festations These authors are of the opinion 
that the light hypersensitiveness was attribut- 
able to a bacterial toxin formed in the intes- 
tine D ’Amato 1514 observed a woman whose 
manifestations appeared only during her 
menstrual period When menstruation was 
temporarily inhibited by roentgen irradiation, 
the patient’s light hypersensitiveness disap- 
peared, but it promptly recurred as soon as 
menstruation returned Lancaster 1513 found 
that in 5 cases the correction of menstrual dis- 
turbances bj estrogenic substances was fol- 
lowed by a permanent restoration of tolerance 
to sunlight. Similar observations were re- 

»■> CmtB, E , and Bloech, J Wien klin Wchnschr 47: $27. 
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ported bj Thurmon 1616 and Brunsting, 1617 and 
were also made by the senior author Stokes 
and Callo\va> 1 * IS have called attention to the 
development of sensitiveness to light m pa 
tients with either systemic or local infections 
Sonck 16ta reported a case of light hypersensi 
tiveness in a patient suffering from lympho 
granuloma inguinale, following a radical 
operation (extirpation of the rectum), the photo- 
sensitivity disappeared Urbach and Shay 1520 
recently published a case of extreme light hy- 
persensitiveness directed against the ultra 
violet rajs, which was completely and rapidly 
cured after cholecystectomy of a chronically 
inflamed gallbladder containing stones, the 


a few days, and finally leads to pigmentation 
Photo allergy, on the other hand, designates 
the condition observed in certain of these 
subjects who, on the tenth day after the test, 
spontaneously developed an inflammatory 
reaction with intense pruritus at the site of 
the primary reaction These symptoms per 
sisted from ten to fourteen days Every sub 
sequent exposure of these sensitized persons to 
ultraviolet light produced the same urticarial 
inflammatory response, now appearing not 
after ten days, but from ten to twenty-four 
hours after the test 

Pathogenetically, a distinction is made be- 
tween exogenous and endogenous diseases of 


Table 37 —Photosensitizing Substances 


Oral Route 

Local Contact 

intravenous Route 

In Man 

sulfonamides 

sulfonamides 

sulfonamides 

eosin 

gold 

eosin 

oil of bergamot 

acridine, trypafiavme 

sulfonal 

oil of lavender 

rose bengale 

barbiturates 

oil of cedar 
vanillin oil 

hematoporphyrm (Meyer Bet*) 

In Animals 

eau de Cologne 


buckwheat 

coal tar 


clover 

pitch 


Sudan grass 

certain d> ed fabrics 


St Johns wort 

certain plants ( Pastwaca satna, Herac 


Lachnanthes 

lenm Ruta etc ) probably owing to furo 


Tnbulus 

cumanns 

phenothia 2 ine (insecticide) 



photosensitization, depending on whether the 
photosensitizing agent comes from without or 
is produced within the organism itself 

In cases of the exogenous type, the agent 
enters the body by mouth (either in foodstuffs 
or in drugs) or by parenteral injection, or exerts 
jts allergizmg influence by local contact (see 
Table 37) Light dermatoses caused by inges 
tion of photosensitizing substances are encoun 
tered almost exclusively in animals (cattle, 
pigs, sheep), and are usually found to be due 
to certain plants, such as buckwheat (Fago- 
fryrum), St Johns wort ( Hypericum ), wilted 
“dubbeltje” plant (Tnbulus), clover (Trt 
jolium), agave (Agaze lechitgiulla), and paint- 
root ( Lachnanthes ) Two principal disease pic 
tures are observed fagopynsm and “yellow 
thick head ” In fagopynsm — so termed be- 
cause the symptoms were first obscrv ed follow- 


patient also had an abnormal intestinal flora 
Ayres, Jr , wn regarded the presence of entamoe- 
bas uv.the stool as a predisposing factor in a 
case of light hypersensitiveness 

Epstem 1611 draws a shaip distinction between 
primary photosensitivity due to photodynamic 
action and allergic photosensitivity (photo 
allergy) The former term indicates that m 
all individuals an intracutaneous injection of 
sulfanilamide, for example, followed by irradia 
tion with ultraviolet light, results in a local 
erythematous reaction that begins to fade after 


' Thttkmon F M piesenttd before Section on Dermatology 
AHA Atlantic City June 12 1942 
i Brunsting L A discussion to Thurmon 
i Stokes J H and Callaway J L Arch Derma t A Syph 
36 976 1937 

> Sonck C E Acta derwat venereol 22 499 1941 (suppl 6) 

> Urbach E and Shay H Ann Allergy 3 124 1945 
i Ayres S Jr Arch Dermat A Syph 29 926 1934 
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ing ingestion of fagopyrura — only the unpig- 
mented skin areas are invohed. The skin 
manifestations consist of intense itchmg, 
erythema, and swelling; they can be as severe 
as those of an erysipelas, and are associated 
with a state of agitation. The symptoms are 
observed almost exclusiv ely in the early spring 
when the animals are turned out of their w inter 
stalls into the fields, w here they are exposed to 
sunlight. Chick and Ellinger 15 - showed that 
rats could be experimentalh sensitized to light 
(yellow-orange portion of the visible spectrum) 
by a diet of ground whole buckwheat seeds, 
but not if the husks were removed. The young 
flowers were most active in this respect. 
Other plants, particularly of the Tribulus spe- 
cies, provoke progressive icterus, which is fol- 
lowed by light hjpersensitiveness generally lo- 
calized in the unprotected areas of the skin 
This results in a sex ere inflammation of the 
skin, which then presents a definite yellowish 
color, whence the name “yeltow thick head ” 

With the exception of 1 case reported by 
Smith, fagopyrism in human beings is un- 
known. This is probably due to the fact that 
the active agent is altered m the cooking pro- 
cess, and thus becomes ha rmless On the other 
hand, xanthodermia lipocbronvca seems to be 
at least partially due to the influence of light 
At any rate, Klose described a yellowish dis- 
coloration follow mg ingestion of carrots, ob- 
served only in those areas that were exposed 
to fairly strong sunlight — that is, chiefly on 
the face. This author also considers the effect 
of light to be the explanation of the fact that 
this coloration is observed almost exclusively 
in the summer and mostly in infants whose 
cribs are placed near a w indow . 

Similarly, Hess and Myers 1623 and Dellin- 
ger 1 * 2 * assume that light plays a role m those 
cases in which, following ingestion of large 
amounts of spinach, a greenish color of the 
skin was observed only in those areas that had 
been exposed to sunlight (forehead, nose, 
cheeks, and hands). 

Bommer’s observation that an increase in 
light hypersensitiveness occurs when patients 
are put on a diet of raw foods, should perhaps 
be included here. He is of the opinion that 

KS Cercr. X , and Em>CE*, P : J Pfiysiof IW- Itl. tM 
W3 Hiss. A F , and Miras, V C-J A SI A 13 174J. 1919 
l *"‘ Douisctl, A Med Klin 17: !->S3, 19’1 


this may be explained by the fact that such 
a diet leads to an increased consumption of 
chlorophyll, which in turn may exert a photo- 
dynamic influence 

A similar mechanism may well be the basis 
of Riehl’s melanosis. This is a dermatosis that 
Riehl, Sr , 162S first observed during the first 
world war. The condition starts with circum- 
scribed bluish-red erythematous patches, lo- 
calized chiefly on the face, neck, chest, and 
back, followed by pigmentation of bronze to 
chocolate color Etiologically Riehl linked the 
dermatosis with an alimentary intoxication 
(almost all of his cases had been eating bread 
made from beans). Kerl, on the other hand, 
assumed the presence of photodynamic sub- 
stances in the ingested foods, and concluded 
that these substances sensitized the exposed 
skin areas to sunlight. This view has been 
quite generally accepted Hoffmann at- 
tempted to find the photosensitizing substances 
not m foodstuffs, but in certain industrial 
products such as tar, naphtha, and coal. It 
was pointed out, however, that the picture of 
the melanosis was scarcely ever observed after 
normal nutritional conditions had been re- 
stored. Therefore, the designation “war mel- 
anosis of Riehl” seems apt. 

Furthermore, light hjpersensitiveness is not 
infrequently observed after oral administra- 
tion or even topical application of sulfonamides 
(see pp 331, 393) Thus Park and Platts 1175 
reported the appearance of light dermatitis in 
4 3 per cent of 4S6 soldiers in the Middle East 
receiving sulfanilamide, and 1.9 per cent of 
309 receiving sulfapvridine Photosensitivity 
occurred in 8 to 10 days of administration, and 
affected chiefly those parts evposed during 
chemotherapy or those previous!} exposed. 
Li-dit hypersensitiv eness occasionally ensues 
after dosage with barbiturates, sulfonal, eosin, 
and other drugs, when the patients are exposed 
to sunlight shortly after taking the medication. 
For this reason, they should be strongly ad- 
vised to avoid direct sunlight for the duration 
of the treatment. Remington, 16- ’* Stryker, 1527 
and others attribute the sensitization to toxic 
damage that in tum results in the formation 
of porphyrin. 

m bl, C , S» Dermal W cbnseh r *4. JJ8, 1919 
ie« Rminctos, C Lancet 1* 770, 191' 
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Among the substances that can produce light 
hypersensitiveness b> local contact plants 
such as Pastmaca satna Ileracletim Rxila 
grauolens runs and Dictamnus albus repre 
sent the most important group Ruske 
attributes this sensitizing action to the furocu 
matins contained in them In addition cer 
tain essential oils such as bergamot oil 
(Freund Gross and Robinson) and oil of 
orange flowers (Sams) are capable of exerting 
a similar effect Starck 16 * demonstrated that 
parsnip root contains some substances capable 
of rendering the skin sensitive to a certain kind 
of radiation and that the sensitivity remains 



Fig 201 Porphyrin Crystals in Stool of Patient 
with Stercoporphyria as Seen yvith 
Fluorescence Microscope 


for some time after the exposure to the plant 
while the juice of the parsnip itself has no 
perceptible irritating influence on the skin 
She reported 13 cases of local light sensitivity 
in workers handling parsnips Rlaber 1629 in 
traduced the term phytophotodermatitis to 
apply to all types of photosensitization of the 
skin by plants and plant extracts Gougerot 
and Hellier pointed to the eosin in lipsticks as 
the cause of cheilitis resulting from photosensi 
tizqtion Coal tar and pitch (Foerster and 
Schwartz 1630 ) some crude oils certain d>ed 

• Stasck V A ta de mat vene col 2 , 1» 19*4 
» K LABE ft R B t J Demat 54 M3 1»« 

»» Foerster If R and S h waste L A h Derma t A Syph 
39 5a 1939 


fabrics (Epstein S1S ) and insecticides such as 
phenothiazine (De Eds Wilson and Thomas 
WI ) can also act as photosensitizing agents 
Those diseases of sensitization in which a 
photodynamically active agent is formed 
within the organism are regarded as endogen 
otis The present state of our know ledge about 
these substances is rudimentaty and m fact 
encompasses little more than those pigments 
that are called porphvnns 
To simplify matters somewhat we shall here 
consider the exogenously acquired and the 
endogenously formed porphyrin as belonging 
to one category nor incidentally is any sharp 
differentiation imperative since exogenous 
porphyrin can exert its photodynamic action 
only under certain very definite internal con 
ditions 

There are two sources of exogenous porphy 
nn First preformed porphyrin enters the 
organism in ingested animal protein (e g un 
cooked meat) but produce particularly grains 
and vegetables also contains porphyrin al 
though in smaller amounts Second spore 
bearing anaerobic bacteria in the intestines can 
form porphyrin both from the hemoglobin and 
myoglobuhn of ingested animal muscle and 
from the chlorophyll in vegetable foods 

Porphyrin can be produced endogenously in 
various wavs from bleeding gastric and 
duodenal ulcers from disintegrating tissue pro 
tern from destroyed blood corpuscles and as 
the result of liver damage Finally certain 
intestinal bacteria can produce porphyrin 
synthetically in the intestine from foodstuffs 
free of animal protein and chlorophyll It is 
believed that they synthesize porphyrin from 
the pyrroles of the food 
It is a known fact that porphyrin occurs in 
the urine and/or stools of many light hyper 
sensitive patients in quantities far greater than 
the mere traces found tn the excreta of normal 
subjects It is noteworthy that in certain 
cases of light dermatosis appreciable amounts 
of porphyrin can be found only in the stool 
(Fig 201) and not in the urine and blood 
This nearly always occurs in association with 
a pathologic intestinal flora or hepatic dis 
turbances (Urbach 1635 ) A diet free from am 

« Eds F de W esov R H and T BOa s J O JAMA 
111 209 1940 
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mal protein and restoration of a normal intes- 
tinal flora usually prevents the formation of 
enterogenous porphyrin and thereby results in 
the disappearance of the light hvpersensitive- 
ness. 

It must be admitted, how e\ er, that in any 
number of typical cases of light hypersensitive- 
ness, photosensitizing substances cannot be 
found in the blood, urine, or feces, this is espe- 
cially true in xeroderma pigmentosum, which is 
characterized by an extreme degree of light 
hypersensitiveness. This disease is probably 
the expression of a congenital abnormal reac- 
tivity to light within the range of the wave 
lengths from 2,970 to 3,100 angstroms (Lynch). 

Pellagra must also be mentioned here. 
Spies,'* 53 EUinger,'* 51 and their associates have 
found that this condition is characterized by a 
disturbance of the porphyrin metabolism, and 
that this, as well as all the other s> mptoms of 
pellagra, disappears after massive doses of 
nicotinic acid and adherence to a balanced diet 
The increased porphyrin production in pella- 
gra, together with the disturbances in the gas- 
tro-intestinal functions, is probably the result 
of avitaminosis. 

Howexer, the entire question of the relation- 
ship between porphyrins and light hypersensi- 
ti\eness is at present even more controversial 
than it was a few- years ago This is perhaps 
best illustrated by the fact that some authori- 
ties deny the etiologic importance of porphy- 
rins, but hold that formation of them is a con- 
sequence of the destruction of skin tissue 
resulting from, severe reactions to light. Since a 
detailed discussion of this problem is not 
possible here, the reader is referred to the 
excellent monographs by Blum, 155 * and by 
Dobriner and Rhoads. 1558 

Final!}-, it is necessary- — especial!} from the 
practical point of view — to discuss the type of 
light or the portion of the solar spectrum 
(risible light, long- or short-wax e ultraviolet) 
that is responsible for sensitization to light. 
Thus, in a light dermatosis of the type of 
prurigo aestivalis, the senior author 724 was able 
to prove that the hj-persensitiveness was 

'“Spies, T D.Gioss, E S , and S is ixi, Y Proc Soc Eiper 
Biol A Mod 38- 173, 1938. South St J 31. 483. 1938 

Eiunge*. P , Ha ssan , A , and Taha, M M Lancet I: USS, 
1937. 

““Bin*. H. F • PhoJodvaamic Action and Diseases Caused by 
Light Ne» York Retnhold, 1941 
“ Dob«int«, K , and Rbo vds, C P Physiol Rev 20- 416, 1940 


exclush ely in relation to the yellow -red visible 
part of the spectrum of sunlight The patient 
reported by Blum and West 1857 and Arnold 1638 
was sensitive only to \va\e lengths in the spec- 
tral region between 3,900 and 5,300 angstroms 
— i e , in the blue and violet parts of the visible 
spectrum. The case described by Erskin 1639 
showed sensitivity only to the ultrax iolet xvave 
band. McKinnon’s 1640 case, on the other hand, 
was found to be sensitive only to rays from the 
infra-red end of the spectrum. The same was 
true of Watkins’ 1641 patient with urticaria from 
exposure to sunlight and infra-red heat lamps, 
the effectix e rays being confined principally to 
xxaxe lengths from 7,900 to 14,000 angstroms. 
The portion of the spectrum responsible in a 
given case is determined by tests with ap- 
propriate light filters (p 178). This differen- 
tiation is of practical importance in therapy, 
since the effectix eness of the x-arious protectix-e 
preparations depends on the wax-e lengths in- 
xolx-ed 

2. Symptomatology 

Light hypersensitiveness is manifested in the 
majority of cases as an inflammation of the 
skin presenting a number of widely x-aiying 
clinical pictures. Most frequently, there is an 
acute or subacute dermatitis (Fig. 202), often 
characterized by the presence of numerous 
bloody crusts When the patient has been 
exposed to light for any considerable length of 
time, the skm condition may become chronic 
(Figs. 203, 204), and ex-en assume the appear- 
ance ol a neurodermatitis (Figs. 205, 206). 
In other cases the light diseases take the form 
of urticaria, prurigo, lupus-erythematosus-like 
dermatoses (Fig 207), hydroa x-accmifonne 
(Fig. 208) or aestrvale (Fig 209), and ex-en of 
filiform, x-erruca-like lesions (Fig. 210) (Ur- 
bach and Wiethe, 1542 Funck, 1645 Callaway, 1644 
Wolfram 1615 ). In the same category are pella- 
grous skin inflammation (Figs. 211, 212), xero- 

HKBtra, It F , and West, R J J CUn Investigation 16: 261, 
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derma pigmentosum and the melanoss of 
Riehl Furthermore light is potential!} an 
eliciting factor in many cases of lupus erythem 
atosus (Hr 21?) and erythema exudatnum 
multiforme The significance of specif c light 
hypersensitiveness in these conditions is as>et 
not entirely understood 
\\ hile in all these cases the entire skm surface 
may participate in the reaction there are also 
certain localized contact photodermatitulesdue 



Hvpersensit veness 

to sensitization b} locally applied ethereal oils 
such as oil of bergamot (Fig 183) and drugs or 
to the local action of plants 
In rare cases the light h> persensitiv eness 
may be of such extreme degree that diffuse 
urticarial responses can be evoked by exposure 
to ordinary daylight (Fig 214) even on a 
cloudy day The writers observed a case of 
this kind in which the patient suffered general 
manifestations such as headache lassitude 
malaise and even fainting spells following a 
moderately long exposure to daylight 
An excellent review of the protean mam 


festations f the ! ght lermat ses was recently 
contril uted 1 Stokes and Beerman w 8 
Lehrfeld has suggested the existence of an 
ocular hypersensitiveness to light related to 
urt caria solans an 1 accounting for certain 
types of visual int lerance of light or what the 
ophthalmologists term glare It impi es an 
inability to t derate light of ordinary intensity 
and type and may result n t only in conjunc 
tivitis ocular fatigue photophobia blepharo 
spasm and headache but also reflexly in 
nervous irritability general fatigue and easy 
physical exhaustion Ocular pigmentary dis 
turbances trachoma and all acute mflamma 
tions of the anterior segment of the eye predis- 
pose to this condition It may be treated by 
the wearing of tinted lenses 

3 Diagnosis 

The diagnosis of light dermatosis is arrived 
at on the one hand from the patient s report 
that the skin manifestations always appear 
following exposure to light and that they begin 
in the spring and disappear in the autumn and 
on the other hand on the basis of the fact that 
only the exposed skin areas are involved l e 
primarily the face neck (riG 21o) hands 
(no 216) and often the forearms and the un 
covered part of the chest 
Simple diagnostic procedures are the mask 
method in which the patient wears a mask 
during the daytime or the dark room test the 
patient remaining in a completely darkened 
room for three days (Dim artificial light is 
permissible ) \\ ith the aid of these readily 
executed tests a case of acute (Tics 217 218) 
or even chronic dermatosis (Figs 219 220) can 
be diagnosed within three or four days to the 
extent of determining whether or not there is 
a hypersensitiveness to light 

For a discussion of the methods of determin 
ing the causativ e rays m a giv en case by means 
of light filters the reader is referred to page 
179 

Epstein 8 has demonstrated at least three 
d fferent types of reaction to tests with artificial 
light (1) immediate urticarial or w healing reac 
tion (2) pathological sunburn like reaction 
and (3) provocation of the specific lesions of 
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prurigo. They correspond essentially to the focal infection, an endocrine dysfunction, or a 

clinical entities of urticaria photogenica, der- liver disease Under these conditions, treat- 
ing titis solare, and prurigo aestivalis. While ment according to the etiology is of course indi- 

Ciiroxic Dermatitis of Hands Due to Light Hv persensitivevess 




Fig ?0t After treatment with liver extract injections and living colon bacilli by mouth. 


these three manifestations of hypersensitive 
ness to light seem independent of each other, 
combined types occur. 

4. Therapy 

The therapy of the conditions due to light 
is at present far from satisfactory. Attempts 
at hyposensitization with increasing doses of 
ultraviolet or other raj s, as advocated by some 
authors, are as a rule of no avail. 

In some cases it is possible to establish the 
fact that a certain drug or chemical is the 
photosensitizer; or that the disease is de- 
pendent on a gastrointestinal disturbance, a 


cated Pertinent cases have been mentioned 
above 

The liver disease itself may be caused by 
alcohol or sj'philis, and in either case will re- 
quire appropriate therapj’. When the hepato- 
pathy is pathogenetically obscure, it is ad- 
visable to prescribe a liver-sparing diet, high 
in carbohj drates and proteins, along with 
insulin injections Injections of crude liver 
extracts should also be tried Carrie 1 S!a re- 
ported good results from feeding raw liver 
mash to rabbits that « ere eliminating increased 
amounts of porphyrin m the stool after toxic 

>«» Casw£. C Arch f Deitnat u Sjph 163. 123, 1931. 
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Chronic Dfru \titis Dle to Licht IIypersensitv eness on Basis op IIepatopatht Intestinal Dvsdacterh 
AND STERCOPORPHYR A 

Fig 20s Before therapj Bio 206 After several eeks of treatment w th 

1 ving colon bacilli b> mouth and nject ons of 1 ver 
extract 



Fig 207 Light Dermatosis Resembling Llpus 
Erythematosus 

doses of sulfonal the abnormal porphyrin 
elimination ceased and the hypersensitiveness 
of the shin to ultraviolet irradiation disap 
peared 


Good results are often achieved b> the ad 
ministration of 100 mg of niacin am de three 
times a day not only in pellagra but also m 
cases of light h> persensitiveness of other 
origin (Gilman Stokes*) 0 Leary m 
Capps and Young 85 and Epstein * reported 
encouraging results following the use of his 
taminase three times a day from March until 
September The senior author had good re 
suits in only 2 cases In other patients of his 
as veil as in many instances reported in the 
literature this treatment failed 
In a sy ndrome consisting of light dermatos s 
hepatopathy pathologic intestinal flora (d>s 
bacteria) and fecal porphyria described bj 
the senior author 632 the porphyrin can be 
made to disappear b> a strict animal protein 
free diet excluding meat fish poultrj eggs 
milk and cheese for a period of four to five 
weeks Am no acids may be used as substi 
tutes for proteins in the diet In addition to 
these measures Bacillus acidophilus prepara 
tions (along with lactose) or viable normal B 

«» C lhan R L d u s on to A desson \ P A h De roa 
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Fro 208 Hydroa A acclnttorme 

coli cultures (Mutaflor) should be given to 
correct the pathologic intestinal flora in which 
the normal colon bacillus has been replaced 
either by hemolytic B coll or, as is more im- 
portant, by Streptococci and Staph} lococci 
Buttermilk may also be tried According to 
Schreus, 1651 treatment should also include liver 
by mouth or injections of crude liver extract 
(3 cc. even- second day). In cases of hepatic 
disease the present writers administer 10 units 
of regular insulin three times a day, shortly 
after the ingestion of adequate amounts of 
carbohydrates. With this regimen we have 
been able to obtain gratifying responses as 
shown by marked retrogression of the cutane 
ous symptoms along with the complete disap- 
pearance of fecal and urinary porphyrin, even 
in severe actinic dermatoses of many >ears 
duration. The beneficial effects of a strict 
vegetable and fruit diet, reported by Anderson 
and Ayres, 16 * 5 may be attributed to similar ba- 
sic principles. Russakoff and Blumberg 16 * 3 re- 
ported that, in conjunction with dietary and 
vitamin therapy, choline chloride (3 Gm. twice 

,al ScHxirs, H T Eighth Internal Cons D«n=*t A Stph 
Copenhagen, 1930 

AxDtnsos, N P , and Ayks, S , J* J A M V 193 U"9, 
1934 

■°« RcssAiorr. \ H , and Blokesc, H Ann Int Med 21. 
543, 19+4 


BCLLOIS AND UCtROlS LESIONS 



Fig 209 Hvdroa Aestivale in Patient with 

PORPBVRINTRIA AND HePATOPATHY (AlCOROUC 

Cirrhosis of Liver) 

Note partial destruction of auricular cartilage 

daily by mouth) is of benefit in cirrhosis of the 
liver. 

In order to illustrate the beneficial influence 
of the therapeutic regimen described above on 
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Fic 210 L po D Proieisos s (tpaic i W eihe) Ra.e T ire or D si.se op Lipoio Mpubol sa 

\ erruca 1 ke les ons are due to concom tant effect of exposure to sun 
ALCOIOLIC I SFl DOPELLAGRA ON BtSIS OF PORTU. 


ClRRHOS S INTEST NAL DlSfl «CTEM4 A YD 
SrERCOPORPHVR A 




Fic 212 Uroph) and p gmentat on of skin 

the clinical sj ndromc of light dermatos s por 
phyrinopath\ 1 epatopafhj and pathologic 
intestinal flora t so cases are presented in de 
tail 

Case 1 \ aO jear old man ho e fathe had also 

suffe ed from rather se ere I ght h pe sensit eness 
ga e a h sto \ of attack of I an, col c and m gra ne 
of man> jeas durat on I ol o ng tonsllectom) 
h ch as done be au e o an arthnt s of the sp ne 
there appea ed on the exposed a easofthebod) ase ere 
dermal t s h ch fna l> assumed an er>*h odermat t c 
character The 1 ght h pe sens t eness I ecame o 
d stress ng that 1 e as fo ced to sta n a dark room 
for n ne months On adm ss on to the ho p tal the 
pat ent p esented an extreme!} se ere exudat e derma 
1 1 s of the face (f g 20a neck and hands (F g 203 


Tic 211 Fac al involvement confined to. 

to 1 ght 


exposed Tests for j hoto ens t t) sho ed an exudat ve derma 
1 1 c react on four hours after exposu e to ult anolet 
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Tic 213 Ltfts Fr\them\tom-> Di^emtsatts 
Pro\oked b\ Sunlight 
Note that legion, are confined to ex) osed areas. 



Fig 2U Uxticulu. Response to Light Test 
tiiroich Light Tiltle 

Fositiv e reactions produced b\ sunlight and bv its 
ultraviolet, blue green, and yellow portions, re- 
spectively 

While examination of the unne for porphyrtn was 
negative, the stool w as stronglv positive bv fluorescence 
niicroscopj and also by spectroscopy The galactose 
tolerance test for liver function was normal, but the 


gl\ cocall (glv cine) tolerance test rev ealed marked im 
paimient ot hepatic function, the figures being as 
follows fasting 8 mg per cent peak after 25 Gm of 
glv cocoll 14 mg per cent fan increase oi 75 percent), 
and after three hours when the original fasting level 
should have been reached, 12 2 mg per cent The 
patient was put on a strict sugar water diet for four 
davs with the result that the fecaJ porphvnn disap- 
peared Simultaneous!! the cl meal manifestations 
markedlv improved, however it should be emphasized 
that at the time time the patient was in a completed 
darkened room \ diet consisting solely ol vegetables 
was then instituted for six days at the end of which 
period the stool was still free from porphvr n \t this 
point the patient was given moderate amounts of boiled 
heel w ith the result that in 36 hours porphv nn reap- 
peared in the stool although in smaller amounts than 



Fig 215 TvprctL Distribi tio\ or Light Dermatosis 
Involvement i* confined to areas exposed to light 

jorirerlv Return to a v egetanan regimen again caused 
porphv nn to disappear alter eight day s 

llactenologic investigation ol the stool showed that 
when the jiatient partook cl a normal diet and the stool 
contained an abundance of porphvnn, the intestinal 
flora was characterized bv a strain of B coll with atyp- 
ical cultural and staining properties, and, in addition, 
bv the presence ol large numbers ol Streptococci and 
v easts Bv excluding food containing animal protein, 
a decrease in Streptococci and \ easts was achieved, but 
there was no change in the characteristics of the atvpical 
B coll Therapv with viable culture of normal B coll 
(Mutation for eight weeks in order to correct thedys- 
bactena, along with the animal protein free diet re- 
sulted in the establishment of a normal strain of B coll 
In addition the patient was given 3 cc of crude liver 
extract b\ intramuscular injection every second dav 
This combined therapy accomplished (!) a marked 
decrease of the light sensitiveness so that the patient 



Aflerg\ 


could tolerate da> I ght utn t direct sun! ght uhout 
erpenenc ng sk n man festat ons (F gs 204 206 2) 

d sappearance of fecal 5 orj 1 nnoiun n al d et (3 


per cent an ncrease of on 
three hours 8 7 mg | er e 
restreton the pat ent hal 


cent) and after 
te the detarj 
I uods 





Tic 216 Siuple Clinical Test for Light Hypersensitiveness 
Exposure of hand to hr ght noon sunl ght for ten minutes produced acute erythema and edema 



improvement in the Iver functon as shorn b) the 
gl> cocoll tolerance test the figures no beng fast ng 
7 2 mg per cent peak after 2a Gm of gljcocoll 10 mg 


Case 2 A 52 > ear old v oman had had infant le 
dermatitis in childhood since vhich t me she almost 
cont nuously had a °1 ght dermatit s on the basis of a 
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rather marked ichthy osis Dunng her first preg 
nano,' at the age of 22 \ ears the patient had jaundice for 
about one month, but this did not appear dunng two 
subsequent pregnancies Following exposure to «un 
light during a cruise, a severe dermatitis developed 
on the unclothed parts of the bodv A di«ea=ed gall- 
bladder which was thought to be the eai_*e was 
removed Some months later the severe dermatitis 
recurred on the face, neck, and extremities alter ex 
posure to sunlight at the seashore for a short time In 
addition to the jaundice ment oned above (he tact that 
the patient for many vears indulged freelv m social 
dnn king" raised a suspicion o! hepatic di<ea«e 

On admission to the hospital the patient exhibited 
a severe, partially oozing dermatitis ot the exposed 
areas. The rest of the skin was markedh irhthvotic 


tablespoon of lactose three times a day In addition 
the patient was kept in a total!} darkened room and 
received 10 units of regular insulin three times dail> 
The dermatitic skin manifestations subsided entirely 
in about five da>s However it was onlv after one 
month ol the regimen described above that the liver 
function was normal as evidenced by the absence of 
bromsulfalein retention The hemoktic B coll and 
the Streptococci could not be recovered from the stool 
However when protein hvdroh sates or milk or cheese 
were added to the diet 'mall amounts ol porphvrin 
reappeared in the unne and the stool \t the same 
time moderate numbers of Streptococci were found in 
the stool culture Porphv nn and the Streptococci 
were lurther «lightl\ increased when meat wa« allowed 
Nevertheless the patient could non tolerate exposure 



Proof of Light HvpERSENSrnvEXESs bv Simple Clinic u. Methods 
Fic 219 Chronic dermatitis Porphv nn found m FlG 220 Marked improvement after sis days in 

stool, probably owing to pathologic intestinal flora dark room 
and hepatopathj 


After three day s on a meat-free diet, a hvdrochlonc acid 
extract of the unne gave strong fluorescence under 
ultra-violet light and showed spectroscopic bands 
characteristic of porphv nn An ether extract of feces 
exhibited marked fluorescence and porphvnn bands 
while the hydrochloric acid extract presented moderate 
fluorescence and faint bands Bacteriology ol the 
stool revealed, in addition to normal B cob, the pres- 
ence of hemolytic B coll, Streptococcus vindans and 
Streptococcus hemolyticus The bromsultalem excre- 
tion test indicated impairment of hepatic function m 
that there was 25 per cent retention of the dve The 
treatment consisted ot a diet free of animal protein and 
animal and vegetable fat, but high in vegetable*, 
fruits, and carbohydrates, injections of 3 cc of crude 
liver extract every second day , nicotinamide ICO mg 
three times a day , n bo flavin 5 mg daily , veast concen- 
trate 2 tablets three times a dav, and Bacillus 
acidophilus whey culture one tablespoonful with one 


to normal daylight with impunity The pathologic 
flora and the fecal porphy rm could be controlled bv 
oral administration of penicillin (20000 units eight 
limes a dav for about two weeks j, but only so long as the 
patient took penicillin 

Jauston and Pages suggest an entire]} diff- 
erent approach — auto-urotherapv The suc- 
cess of this method indicates that light 
hypersensittveness may be due to the forma- 
tion of an endogenous allergen It is even 
conceivable that the porphyrins mav assume 
the character of haptens and that the con- 
jugated allergen is excreted in the unne. 

Urbach and Kral lfc,! reported on protection 


«« r«B \ch, E . and km, F kl.a VUhnsthr 14 MO. 19J7 
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against light by means of a combination of 
vitamin C and oil of bergamot These obser 
vations were confirmed by Nakajo, 1655 who 
added that he achieved a similar protective 
effect with vitamin B 2 as well as with adrenal 
cortical extract in combination with oil of 
bergamot Miescher, 1650 on the other hand, 
was unable to corroborate these findings 
Of course if the patient will take the trouble 
to protect all exposed skin areas with appropn 
ate lightproof ointments during the daytime, 
he will remain free of symptoms According 
to the thorough spectrographic studies of 
Fantus and his associates, 1 * 57 ,m the followin'* 
prescriptions are particularly efficacious in 
cases of hypersensitiveness to the ultraviolet 
portion of the spectrum 

Om or Cc 


CUTICOLOR POWDER 

Red ferrous oxide 6 0 

\ellou ferrous oxide 8 0 

Titanium dioxide 86 0 

Lotion 

Cuticolor titan urn dioxide 15 0 

Bentonite 2 5 

Glycerin 15 0 

Stronger rose water to mate 100 0 

Cream salve 

Cuticolor titanium dioxide 30 0 

Gly cenn 1 5 

Vanishing cream 70 0 


Another helpful preparation is Max Factor’s 
pancake make up 

Schwartz 1659 points out that these physical 
light screens block the passage of all light rays, 
but that chemical light screens can be used to 
prevent the passage of the burning rays (2,900 
to 3 200 angstroms) but permit the passage of 
tanning rays (3 300 to 4,000 angstroms) A 
number of new and effective synthetic chemi 
cals are available for this purpose, and ap 
propriate formulas retain their screening 
properties for as long as four hours 

Cm OrCe 


Suntan Oil 

Menthyl salicylate 10 

Sesame oil 45 

White mineral oil 44 

Hydroquinone 0 2 

Perfume 1 


«»1vakajo A Jap J Dermat 44 48 1938 
uk Miescher S Schwc z med Wchnschr 48 888 1938 
1 BT Bachev A and Fantus B Arch Pbys Therapy 2» 69 1939 
mm Fantus B and Dyniewicz J M J Am Pharm A 27 
878 1938 

mm Schwartz L Am J Nursing 41 610 19U 


Slntan Cream 

Menthyl anthran late 

5 

Sesame oil 

15 

2 

Cholesterol 

Cold cream 

39 

Vanishing cream 

39 

Scntan LotrON 

Butyl benzal acetone oxalate 

2 

Sesame oil 

10 

Tannic acid 


Alcohol ethyl 

86 

Perfume 

1 

Hydroquinone 

0 2 

When the hypersensitiveness is 

in reaction 


to the yellow or red portion of the solar spec 
trum, the addition of resorcin (about 2 per 
cent) is necessary If resorcinol or quinine 
derivatives are employed, it is advisable to 
perform patch tests first, since these drugs are 
potent sensitizers 

However, it can readily be seen that the 
burden of applying and wearing these salves 
or lotions, not only on the face but also on the 
ears, neck, forearms and hands, day after day, 
soon becomes intolerable 

E RAYS OTHER THAhi LIGHT 

In connection with hypersensitiveness to the 
visible portions of the spectrum the invisible 
rays of the electromagnetic series must also 
be considered 

Although some supportive evidence is at 
hand, it cannot as yet be definitely stated that 
roentgen grenz, and radium rays m them 
selves, can have allergenic action Most au 
thorities who have investigated the question 
are of the opinion that there is no such thing 
as hjpersensitiveness to these rays Certain 
observations, how ever-— especially of the very 
rare instances of so called roentgen exan 
them — indicate the necessity for further study 
in this direction 

A case reported by Schreiner 1669 will serve as 
a good example ‘ Thymus stimulating irradi 
ation” was administered to a patient with 
lichen ruber planus Proper care was taken 
to protect the surrounding areas On the 
follow mg day a sharply demarcated erythema 
was observed and after nine days almost the 
entire surface of the body was red and inflamed 
and in many areas covered with vesicles 
Several days later, after all these skm mam 

«•» Schreiner K Strablenthcrap e 16 389 1924 



Pii\sical Agents 


431 


festations had vanished, a small area on the 
patient’s bach was irradiated with 100 r. 
Eight days thereafter the same shin manifesta- 
tions reappeared. 

Faltrimen is of the opinion that certain shin 
and mucous membrane reactions appearing 
after irradiation are to be interpreted as allergic 
responses He cites S cases. AH had previ- 
ously received massive doses of relatively soft 
roentgen irradiation, after very small doses 
of radium irradiation at a later date, the 
treated skin areas of all these patients pre- 
sented marked erythema, swelling, and vesicu- 
lation, accompanied by fe\ er. In this connec- 
tion, Richet 1461 cites the case reported by 
Bergonie. A phj sician was obliged to stop 
his professional activities (in so far as irradia- 
tion therapy was concerned) because of a 
roentgen dermatitis; when he resumed his 
work after a while, there was observed an 
extraordinary shortening of the time between 
the application of the rays and the appearance 
of the shin reaction — the latent period. 

Richet is of the opinion that roentgen raj s 
provoke a chemical alteration in the tissue 
cells, therebj' producing substances that possess 
allergizing properties (auto-endogenous aller- 
gens, in our nomenclature) Schall goes so far 
as to speak of actinoproteins to which anti- 
bodies are formed, the period of latencj cor- 
responds to the time it takes for the antibodies 
to develop The undulating phases charac- 
teristic of the roentgen reaction suggest, as 
Miescher pointed out, that, as m serum exan- 
thems, the assumed formation of various 
actinoproteins leads in turn to the production 
of the corresponding antibodies, a process tak- 
ing place at different times. Miescher holds 
that immunobiologic processes maj well be at 
the basis of the roentgen reaction; but he grants 
of course that no definite proof to that effect 
is as yet available, since no demonstration has 
been made of the existence either of actinopro- 
teins that might act as allergens, or of the 
antibodies with which the\* might enter into 
reaction. 

Furthermore, a number of reports indicate 
that one tj*pe of irradiation can lead to sensiti- 
zation or desensitization of the tissues to other 
raj-s and to phj-sical agents generallj’. The 
whole problem, however, has not as j'et been 

Richet. C.: Compt. rend. Acad d. sc 1*2- 614, 1916. 


adequatelj- studied But the frequent ob- 
servation of one apparent paradox is note- 
worthy: the provocative, irritating effect of 
small and even minute doses of irradiation, 
and the inhibiting effects of larger and even 
massive doses (Kusmtzkj’ and Guhrauer) 
For a complete bibhographj’, the reader is 
referred to Shaffer. 1662 

According to Holthusen, the question of 
roenlgei allergj- is as confused as it is because 
of failure to take into consideration the cumu- 
lative effects of the raj’s, and because this is so 
verj - difficult to evaluate. 

L. Freund calls attention to the increased 
sens.tivitj - of the vascular sjstem of the skin 
to all tj-pes of rajs during the premenstrual 
period. 

Finally, Mark’s 1553 report is of great signifi- 
cance: he found that sulfanilamide sensitizes 
the skin to X raj’s, and that the sensitization 
persists even after the drug has been discon- 
tinued for some time 

F. PRESSURE 

Dermographism, or urticaria factitia — ur- 
ticaria due to stroking — is generallj not to be 
regarded as a physical allergj', but rather as an 
expression of vasomotor neuropathy, some- 
times probably due to traumatic liberation in 
the skin of histamine-like substances that 
induce a localized wheal response (Lewis). 
However, there are some cases of this kind m 
which the sensitivitj- is of such high degree that 
Doerr’s four criteria for designating a condition 
as allergic — including the passive transfer test 
— are easilj' fulfilled; and such cases must, 
therefore, be recognized as examples of physi- 
cal allergj - (A Walzer, 1444 Lehner, , • ^s, Prieto, 1445 
Tosatti 144 *). 

Urticaria factitia is not to be confused with 
pressure urticaria. The former is provoked 
within a few minutes by a gentle superficial 
mechanical influence, such as stroking of the 
skin, the latter, on the other hand, appears 
onh' after a latent period varj'ing from two to 
twentj’-four hours and only at the site of 
relatively great pressure. While in some cases 
pressure urticaria mav - appear in fifteen or 

KijHinu.B J Invent Dermal 3- 159. 1940 
«M Maris, M B : J Pediai 16: 503, 1940 

n auer, V Arch Dermal S. Syph 19 5 'S3, 1939. 
mm Prieto, J G Vctas d*rm<«if 24 404, 1932 
hm Tosatti, P M. Polictimeo {«e* med M3 20s. T9J6 
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twenty minutes, it most often sets in much 
later and the relationship to pressure se\eral 
hours before is frequently overlooked Pres 
sure urticaria is a most distressing affliction, 
manifested as urticarial or edematous sw elhngs 
of the feet, for example on walking on the 
hands when the individual is at work, and on 
the buttocks when seated 
The writers’ observations show that such 
manifestations of pressure urticaria are not 
by an> means always of allergic origin, in fact 
the condition can very frequently be attributed 
to a nonallergic pathergy — or in other words, 
to a \ ascular hypersensitiveness resulting from 
infection, intoxication, and similar conditions 
A case in question was that of a soldier whose 
urticarial manifestations appeared after fish 
poisoning and were particularly severe when 
the skin was subjected to prolonged pressure — 
for example on the hands when the patient 
was drilling with his rifle Experimental ap 
plication of pressure evoked late urticaria ap 
pearing after four hours Attempts at passive 
transfer w ith blood serum and blister fluid were 
unsuccessful Study of the patient disclosed 
a jejuno-ileitis A cellulose poor, milk rich diet 
was prescribed, and the pressure urticaria soon 
showed marked improvement, return to coarse 
bulky food brought on a severe recurrence of 
the condition After strict adherence to the 
special diet for several months, the patient was 
finally entirely cured This case may be re 
garded, therefore, as one of specific but non 
allergic hypersensitiveness to pressure — in 
other words, as an example of nonallergic 
pathergy A comparable instance was ob 
served by Stokes 1568 an urticaria due to the 
pressure of a truss 6ut appearmg omy when 
the patient was suffering from an acute 
enteritis 

In another case of the senior author s'“ 8 — 
one of especially severe late urticaria due to 
pressure — the passive transfer test also failed 
The patient presented an immense urticarial 
wheal that began to develop several hours after 
the exposure to pressure and attained its 
maximum size about twenty four hours later, 
persisting for another two days It must not 
be overlooked, however, that such cases maj 
very well be instances of endogenous allergy, 
this would make it impossible, of course, to 


obtain the allergen for experimental antigen- 
antibody reactions 

Both Andrews’ 667 and Gottron 1668 found evi 
dence of porphyrinuria in their cases These 
authors assume that pressure urticaria is at 
tribu table to liver disturbances 

G MECHANICAL STIMULI 

It was Duke 500 who first suggested that a 
state of allergic hypersensitiveness might be 
brought on by mechanical influences He as 
sumed that in such cases the patient acquires 
a specific hypersensitiv eness to substances pro 
duced in his own tissues under the effect of 
mechanical stimuli These substances are 
tissue proteins so altered by the physical 
influences that they become foreign to the body 
and thereby act, according to our definition, as 
auto endogenous allergens 

Experimental proof of the fact that allergiza 
tion can be caused by a mechanical insult was 
first advanced by Urbach and Steiner 6 ’ 8 
Their patient, an inspector in a barley cleans 
ing establishment, had had a widespread der 
matitis ever since he had begun to work in 
this plant The condition cleared up rapidly 
when the patient stayed away from the place 
for a few days Patch tests revealed barley 
dust as the allergenic agent (Fig 221), it was 
also discovered that the patient reacted onlv 
to the residue remaining after extraction of the 
barley dust but not to aqueous or alcoholic 
extracts The actual cause of the condition 
was found to be the silica ted plant hairs (so 
called tnchomes) from the barleycorn shells 
these sharp particles which were found in large 
quantities in the barley dust (Fig 222), bored 
their way into tfie fijiTit; its «mf the sistt JiiJ thete 
caused an allergic inflammation, histologically 
characterized by ves cles and numerous eosino 
phile cells in the epidermis (Fig 223) The 
assumption that mechanical insults were to be 
regarded as an allergenic factor m this case 
was supported by the production of similar 
irritation by pulverized glass wool, and still 
more by the successful transfer of the hyper 
sensitiveness by means of fluid from a can 


' And*e*s G C dseuss on to Lewis G M Arch Dermat A 
Syph 39 365 1939 
Gotison H and Lrvor V Vreb f 
308 1939 


S>ph 179 
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tharides blister induced on the specifically 
irritated skin. The degree of the hypersensi- 
tiveness was revealed by the fact that strong 
reactions were elicited by patch tests with 0.01 




Fig 222. Pointed Silic\ted Plant Hairs (Tri- 
CHOUES) I\ B VRLEX DcST, REPRESENTING 
PmsicAL Allergen 

per cent of barley dust in petrolatum and w ith 
1 per cent barley dust in zinc o\ide. The 
patient’s history is noteworthy: at the age of 14 
he began work” in barley-cleansing plant, and 


w ithin a few days had an itching skin eruption 
over his entire body. Since relief from this 
condition was afforded only by avoidance of 
the establishment, he was obliged to seek an- 
other occupation and was completely free from 
skin disease for thirty years — until he was 
again employed in a barley-cleansing plant 

A second case was that of an elderly agricul- 
turist who for two years had suffered such 
intense attacks of itching in the threshing 
season that he was forced to give up this work. 
Application of barley dust in a patch test 
elicited intense itching and a severe follicular 
inflammation that became vesicular 

A third rase was that of a sen ant on a farm 
who regularly acquired a distressing skin 
eruption on exposed areas, along with acute 
rhinitis, conjunctivitis, and laryngitis, when- 
e\er she engaged in threshing barley — and at 
no other time Patch tests with barley dust 
were positive 

Comparable cases were reported several 
jears later by Duke, ls;o who described them 
as ” wheat miller’s asthma ” He reported that 
these workers reacted intensely to dust ob- 
tained from the first cleansing of the wheat 



and that this dust contained many sharp- 
pointed hairs originating from the grain spike. 
He successfully performed passive transfer of 
the hypersensittv eness to normal skin. 
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In addition there are a few similar clinical 
observations m which the allergic nature of 
the cases unfortunately was not proved by 
passive transfer These reports mclude Pas- 
tor cutaneous nasal and conjunctival hyper 
sensitiveness to finely pulverized straw parti 
cles resulting from threshing Michelson 
asthma with attacks occurring only at the 
scene of threshing Szentkiralyi dermatitis due 
to so called angel s hair — 1 e finely spun glass 
wool used for decorating Christmas trees and 


Alderson and Rawlins inflammation of the 
skin m rice polishers 

Needless to say those mechanical u juries 
to the skin that are caused by stingers of in 
sects or nettles of plants that break off on 
contact with the skn aid introduce the 
noxious substance very much in the manner 
of a hypodermic injection are to be excluded 
from consideration as physical allergies They 
belong to the category of toxic or allergic 
injectants 



Chapter XVIII 
INFECT ANTS 


ALTHOUGH the subject has been most 

A- extensively investigated, the role of bac- 
teria, viruses, and fungi as allergenic agents is 
as yet very little understood, in considering 
this question, it must always be borne in mind 
that w ith bacteria and probably also w ith other 
infectious agents, an allergic response can be 
elicited by t\\ o entirely different mechanisms — 
one mediated by the toxins, and the other by 
the bacterial proteins or carbohydrates 

When toxins are absorbed in the course of 
infection, they create an immunity, immu- 
nological!}' expressed by the formation of anti- 
bodies called antitoxins, provided the human 
or animal organism wins the struggle against 
the invading bacteria Indi\ tduals w ho have 
o\ ercome the disease, and whose blood there- 
fore contains an adequate antibody titer, fail 
to react to shin tests with toxin, and thus give 
evidence of their state of immunity Positive 
reactions to such skin tests, on the other hand, 
suggest susceptibility to the giv en toxin pro- 
ducing bacteria. It is on this principle that 
the Schick test for diphtheria, the Dick test 
for scarlet fever, and the erysipelas to.xin test 
are based. 

The reaction of the organism to living or 
dead bacteria (or viruses) is, however, quite 
different. These agents evoke the formation 
of antibacterial antibodies, chiefly in (he tis- 
sues. In patients suffering from or recovered 
from an infection, bacterial antigen used for 
skin testing reacts with these cellular anti- 
bodies, as manifested most commonly by de- 
la} ed~ini)ammatory and only occasionally by 
immediate wheal responses. On the other 
hand, healthy individuals and persons who 
have never had the particular infectious dis- 
ease, fail to react. This reactivity of the in- 
fected organism to bacterial or viral antigen 
is the basis of the skin tests for the diagnosis of 
infectious diseases. An outbne of the clini- 
cally useful skin tests w ill be found in Table 38. 

Microbial allerg}' plays a part in the onset of 
infection, in the clinical manifestations of the 
disease, in the course of the infection (as re- 


gards its remaining localized or becoming 
generalized), and lastly in its outcome 

For a discussion of the significance of bac- 
terial diseases as a factor predisposing to 
allergy, see page 63. 

A. BACTERIAL HYPERSENSITIVENESS 

Can bacteria, viruses, and fungi, in them- 
selves, produce states of hypersensitiv eness? 
This question must be unequivocally answ ered 
in the affirmative, and both bacterial anaphy- 
laxis and bacterial allerg} must be included in 
this statement 

Rosenau and Anderson (1907) showed that 
reinjection will produce anaphylaxis in guinea 
pigs sensitized with dead typhoid or tubercle 
bacilli, as well as with yeast. On the other 
hand, the vaccines used for testing and treat- 
ment are by no means identical with the bac- 
teria that infect and thereby sensitize the 
organism, for the vaccines come from bacteria 
grown on artificial media and altered by heat 
or chemicals That this anaphylaxis was of 
the true experimental type, just as in serum 
anaphylaxis, is demonstrated by (1) classic 
shock m the sensitized animal; (2) passive 
transfer, and (3) positive reactions with the 
Dale uterine strip method. However, be- 
cause of the low antigenicity of bacteria, rela- 
tively large amounts of the vaccines were 
necessary both for sensitization and for elici- 
tation of the shock. Zmsser and his asso- 
ciates, Tomcsik and Kurotschkin, and Baldwin 
and Rich, as well as others, have shown, fur- 
thermore, that under certain conditions 
experimental anaphylaxis can also be readily 
achieved by employing products derived from 
bacteria The antigenic property seems to be 
contained not only in protein extracts, but 
particularly in the specific polysaccharides of 
the bacteria (Heidelberger and Avery). How- 
ever, the literature does not, to our knowledge, 
contain mention of any instance of bacterial 
anaphylaxis in human beings 

1. Bxcterial Allergy 
With the exception of the fulminating hema- 
togenous processes and those accompanied by 
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cachexia (see p 24), every infection in man 
and in animals leads first to a state of hyper 
sensitiveness to the microorganism, this, in 
certain infectious diseases, is in turn replaced 
by a state of temporary or permanent im 
mumtj (The interdependence of allergy and 
immunity is discussed more fully on p 18) 


trichophytin type reaction, and (2) rather 
rarely, the immediate-urticarial or wheal type 
The latter is seen relatively more commonly 
in reaction to molds and Momha than to bac 
teria or trichophytin In addition (3) an 
eczematous or epidermal-contact ty pe of reac 
tion is known to occur, although infrequently, 


Table 38 Skin Tests Employing A ntigetis of Bacterial and f' t ral Origin (A «»«“«) 

J Material Employed | Time Read I Sue of Positive Reactions I Interpretation of Pos t »e 


Eirraowvc Bacteha a\d TSeiC Products as Antigens 


Tuberculin 

PPD orOT 

48 hr 

Edema and erythema 
greater than 5 mm 

Previous infection 

Brucellergui 

Brucellergm 

48 hr 

Edema and erythema 
greater than 5 mm 

Previous infection 

Chancroid 

Vaccine (heat killed 
bacilli) 

48 hr 

Edema greater than 8 mm 
and ery thema greater 
than 14 mm 

Previous infection 

Pertussis 

Detoxified agglutinogen 

I 

15 nun and 
24 hr 

Wheal in *0 mm or indu 
ration and erythema 
greater than 10 mm m 
24 hr 

Questionable immunity 

Tularemia 

Detoxified antigen 

48 hr 

Edema and erythema 
greater than 10 mm 

Previous infection 

Francis 

Specific pneumococcus 
carbohydrate 

15 min 

Wheal and erythema 

Excess circulating anti 
body 

Influenza bacillus 

Specific influenza bacil 

15 min. 

Wheal and erythema [ 

Excess circulating anti 

infection 

lus carbohydrate 


1 

body 


Etenonno BaciEhiai Toxins 


Schick 

Dick 

Diphtheria toxin 

Erythrogemc strepto 
coccus toxin 

1 48 and 96 

1 * 

24 hr 

Edema and erythema 
greater than 10 mm * 
Erythema greater than JO 

Susceptibility 

J Susceptibility to erytb 
rogenic toxin 


Ehm-ovivc Antigens 

ot Vwm. Origin 


Frn 

I Inactivated Jympho 
granuloma venereum 

1 48 hr 

1 Induration at least 5 or 6 

Previous infection 

Endera 

1 Inactivated mumps 

24 and 48 
hr | 

Erythema greater than 10 

Immumtj 


* There is a great deal of variation in the literature as to what should be considered a minimal positive teac 
tion and also as to "hen the test should he read 


Depending on the manner of administration of 
the antigen (cutaneous, intravenous) and on 
the quantity administered, the hyper sensitive- 
ness manifests itself in a local, focal, and/or 
systemic reaction Two principal types of 
skin reactions to microbic allergens are 
observed (1) more commonly, the de 
layed-inflammatoiy or tuberculin type or 


it may be elicited at times with trichophytin 
or oidiomycin in some cases of dermatitis 
As a matter of fact, in infectious or microbic 
dermatitis, all three forms of sensitivity can 
be observed 

The relation and significance of the two 
principal forms of reactivity has been con- 
sidered in some detail m the section on skin 
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reactions (p. 163). The majority of the stu- 
dents of this question are of the opinion that 
the same basic mechanism is involved in these 
two expressions of hypersensitiveness Ac- 
cording to Bronfenbrenner, 1669 the delayed 
reaction in response to intradermal injection 
of bacteria is due largely to the complexity of 
their composition, their physical state, and 
to the relatively low immunogenic properties 
of bacterial antigens Wells, 160 Zinsser, 11 
Vaughan, 91 and others explain the rarity of 
the immediate reaction by the fact that, in 
the course of the preparation of the bacterial 
extracts, the proteins are denatured by heat 
or chemicals. Heat-killed tubercle bacilli, in- 
jected into tuberculous guinea pigs, produce 
the tuberculin type of skin allergy, while 
ground tubercle bacilli elicit in guinea pigs 
an immediate wheal with erythema (Wells 160 ) 
Bacteria (e.g., pneumococcus) from which the 
antigen may be obtained by the simple process 
of autolysis, quite frequently produce imme- 
diate-urticarial reactions (Zinsser et al u ). 
In cases responding with an early wheal re- 
action to bacterial extracts, Forman 1670 and 
Caulfeild 1671 were able to achieve passive trans- 
fer of the hypersensitiveness. On the other 
hand, soluble proteins, such as egg white, 
can evoke a delaved-inflammatory (tuberculin- 
type) response, provided the first administra- 
tion of the antigen is made in a site in which 
an inflammatory process has been induced 
(Dienes and Schoenheit 137 ). 

Lastly, mention must be made of those im- 
mediate specific reactions that are not urti- 
carial but erythematous-edematous in char- 
acter, and that follow injections of antiserum 
into the skins of individuals infected by the 
micro-organism with which the antiserum was 
prepared (Foshay 1513 ). Tamura 1679 made use 
of this principle in the case of patients with 
lymphopathia venerea: he claims that the 
reaction to an anti-Frei-antigen goat serum is 
specific, and may be used as a means of quick 
diagnosis. 

In practice — at least with the commonly 
used bacterial vaccines and extracts — the re- 
actions encountered are almost exclusively of 

B«ovrE\tiEViti, J : J. Lab. 1 Clin. Med 26- 102. 1940. 

Foim\, J Ohio State SI. J 31-200, 193’. 

C\n.r*tu>, A H.W..J. Allergy 2 372. 1931. 

Tmcma, J. T - J. Lab. &. CUn Med 21. 5«. 


the delayed type. The first question that 
arises is as to whether a positive skin test 
represents merely an aftermath of a former 
infection, or whether it is an indication of an 
existing illness. This question must be sepa- 
rately considered in each case, and it is not 
always easy to arrive at the correct answer, 
especially when dealing with streptococci and 
staphylococci. Furthermore, opinions are 
sharply divided as to whether or not a posi- 
tive reaction is to be considered specific. On 
this question, the writers side with Famu- 
lener, 1673 Thomas and Touart, 1674 Brown, 1675 
and the many others who hold that delayed 
reactions to bacteria, at least, are potentially 
specific, and for the following reasons: the 
positive reaction is consistently obtainable 
until modified by repeated desensitizing in- 
jections, the positive late reaction is often ac- 
companied by focal or systemic manifesta- 
tions, old quiescent test or treatment sites 
hav e quite often been lighted up by subsequent 
injections of the same vaccine; and, by and 
large, the intensity of the reaction decreases 
as the symptoms recede. 

The concept that the delayed reaction is 
truly allergic has been attacked on the grounds 
that (1) a reaction of this kind does not occur 
in nonbacterial protein allergy , (2) antibodies 
are not demonstrable in the serums of the 
patients, i.e., passive transfer tests are nega- 
tive, (3) good therapeutic results are no proof 
of specificity In reply to these objections it 
may be said that, under certain conditions, 
delayed reactions can be brought about by 
nonbacterial protemogenous allergens (see p. 
163), that failure of passive transfer with 
blood serum indicates merely the absence of 
serum antibodies, since in some of the cases 
cellular antibodies can be demonstrated by 
other methods (e g , Dale’s uterine strip 
technic) Moreover, a number of positive 
passive transfers have been reported: thus, 
Sprouck, Zinsser, and Konrad have success- 
fully transferred tuberculin hypersensitiveness, 
and Sulzberger and Kerr have transferred 
trichophytm hvpersensitiveness 

Rich 91 is inclined to believe that bacterial 
hv-persensitiveness depends upon a specific 

in FiMUXESl*, L. W-- J Allergy 1- *4. 1929. 
u I TBOJIAS, W S„ and Touajit, M D-ibid 4:242,1933. 

G T South M J 27. 859,1934 
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antibody, for the following reasons (1) the 
high degree of specificity of the phenomenon 
(2) the anamnestic reaction, (3) the phenome 
non of specific desensitization He ventures 
the hypothesis that the antibodies are closely 
bound to the cells, and that there is an in 
sufficient accumulation of excess antibody to 
permit passu e transfer 
At this point the writers would like to give 
their own opinion on the subject — namely 
that a specific allergic mechanism is the basis 
of the delay ed inflammatory reactions, and 
that these reactions are characteristic of in 
fectious allergies The presence of infected 
tissue in the animal is an essential prerequi 
site for the production of this type of hyper 
sensitiveness The delayed inflammatory re 
action is probably brought about by the 
liberation of the antigen — from the tubercle 
bacillus, for example, through the action of 
the cellular enzy mes of the tubercle ‘ Bac 
tenal allergy is a hypersensitiveness to the 
somatic protein antigens of bacteria in which 
the cells become sensitized by the liberation of 
an unchanged protein bacterial substance in 
the lesions” (Zinsser) On the other hand, the 
usefulness of allergic reactions as a diagnostic 
aid is curtailed in many infectious diseases by 
the fact that the allergic state persists long 
after the disease has subsided 

Next, it might be well to consider the ques 
tion of the occurrence of bacterial allergy in 
healthy individuals It is known that it is 
by no means a rare thing to encounter positive 
reactions to filtrates of pathogenic micro 
organisms in persons who are not only in 
perfect health, but who have never, as far as 
they know, been afflicted with the infectious 
disease There are two schools of thought on 


Morales Otero and Gonzalez 676 report that 
among milkers and cattle handlers in a certain 
region where endemic abortion in cattle is 
prevalent cutaneous hypersensitiveness to 
brucella antigen was shown by 30 per cent of 
the individuals tested whereas only 3 per 
cent had histones of undulant fever Fur 
thermore, 3 of 7 workers in the laboratory of 
these authors showed positive cutaneous reac 
tions without signs or symptoms of the dis 
ease Numerous similar examples could be 
cited However according to the expenmen 
tal work of Zinsser and Tamiy a,’ 677 some of 
these allergic skin reactions may possibly be 
due to sensitization with other bacteria 
Confirming this are the observations of dim 
cians (Arzt and Fuhs 1678 ) that tuberculous 
patients and indiv iduals giving strongly posi 
tive reactions to tuberculin veiy commonly 
react to tests with tnchophytin and other 
extracts These responses, according to our 
concepts, are to be interpreted as metallergic 
reactions (p 28) 

In addition to overt infections bacterial 
hypersensitiveness may arise from the ab 
sorption of bacterial substances and/or prod 
ucts from foci of infection in any one of a 
number of sites in the body (see Table 11) 

As discussed elsewhere, identification of such 
foci and proof of their etiologic significance is 
often difficult An infectious source which is 
commonly unrecognized may be resident in 
the intestinal tract Although the concept 
of toxic absorption from the bowel has been 
widely questioned, too much evidence which 
is otherwise unexplainable exists to allow 
complete abandonment of this hypothesis 
Thus, Dorst and’ itforns‘ wv attribute the 
mechanism to a hypersensitiveness of the 


the subject— one believing that bacterial al enteric tract to certain bacteria, most fre 
lergy in a healthy individual signifies an in quentlj those included under ‘normal flora ” 
creased susceptibility to infection, the other However, quantitative cultural investigation 
regarding it as indicating an increased resist of the stool, including anaerobic methods, will 
ance (immunity) to infection The results of frequently reveal a reversal of the normal 
recent investigations make it appear likely quantitative proportions of the intestinal flora 
that contact with infected material may result (dysbactena) w ith a predominance of entero 
in the development of a state of hypersen coccci or of bactenologicaliy abnormal colon 
sitiveness unaccompanied by any clinical MMfolMtcs _o/ £to P a „d i u p™ soc r» p m- 
manifestations of the disease (a ‘ silent," bk>i l Med « 100 im 

symptomless, “nonapparent or sabdm.cal l Z , 

infection, also called formes frusles or stilte ceschiechtskr u 

Feyung in the European literature) Thus, »»Oo*sr s z mo*™, R s jm } M Sc iso 6« wjo 
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bacilli. The postulated consequences of this 
enteric hypersensitiveness is an interference 
with normal colonic rhythm, possibly con- 
stipation, and a train of ensuing phjsiologic 
disturbances. Most important of these is the 
absorption of toxic products resulting from 
bacterial metabolism. When their concen- 
tration is sufficient to overwhelm the detoxi- 
fying function of the h\er they pass mto the 
general circulation and gi\e rise to various 
clinical effects. These may include certain 
types of chronic headaches associated with 
chronic constipation, cases ot "toxic xertigo.” 
and other conditions, in addition to such 
local intestinal effects as chronic functional 
diarrheas, and the so-called "irritable or un- 
stable colon” or “‘neurogenic colitis ” This 
subject is more fully discussed by V rbach and 
LeWinn. 849 

A number of therapeutic approaches to 
this problem are available, chief among which 
may be mentioned diet, the administration ot 
liable colon bacilli, acidophilus milk, and lac- 
tose. Morris and Dorst, 16 ’'’ Burger, 1 *' 1 and 
others behexe that sodium ricinoleate (son- 
cin) is capable of detoxifying intestinal or 
ganisms and their autolysates, it has also been 
suggested that it inhibits the action ot the 
proteolytic and putrefactive bacteria upon 
the contents of the bowel It is also of \alue 
in resistant cases to try autogenous stool \ac- 
cines or specially prepared colon bacillus \ac- 
cines (Mateer and Baltz l0 ' : ). 

It is proper here to consider the question of 
hypersensitiveness to viruses. To date \er\ 
little in\estigati\e study has been done on 
this problem. That sensitization to viruses 
does occur is shown by the experiments of 
McKee."’’ 1 Rabbits may be sensitized to the 
heat-inactivated virus of infectious myxoma- 
tosis of rabbits to the point where they gne 
marked wheal reactions to intradermal tests. 
It has been suggested that the shin manifesta- 
tions of herpes simplex and of herpes zoster 
may be of allergic nature, as well as the im- 
mune or immediate reaction seen in revaccina- 
tion for smallpox. The only viral disease 
in which a skin test is widely employed as a 

Minis, R. S., and Doisr, S E Ann lat Med 4 196,1530 
,hi Bc*ce*.G \ J.Lab 1 Clin Med 1* 234. 1933 
ar StiiEM. J. G_ and Balt*. J I. Act J Digest Dss. &. Notn- 
U«o 4 237. 1937 

" a M'-Kae. C. M - .Am J Hj-j 29- 163. 1939. 


diagnostic aid is lymphogranuloma venereum. 
Quite recently, it has been shown that specific 
dermal reactions may be elicited in persons 
convalescent from mumps and influenza 
(Kane 16 * 1 ). The clinical applicability of these 
reactions m determining susceptibility or im- 
munity to these diseases requires further in- 
vestigation. 

Lastly, the question of the immunologic 
treatment of bacterial allergies — especially of 
infectious asthma, sinusitis, and rheumatic 
diseases — must be given at least brief con- 
sideration here In these conditions — in con- 
trast with the nonbactenal proteinogenous 
allergies— the terms desensitization (and not 
mereh hyposensitization ) or immunization 
can be properly employed. Furthermore, an 
increase in the number of antibodies is here 
desirable and helpful As to whether it is 
better to employ autogenous or stock vaccine, 
the question has not as yet been finally 
settled Brown 16 '* recommends scratch tests 
with dried bacterial proteins of Bacillus coli 
communis (Escherichia coll), B diphtheroid 
or pseudodiphthena (Corynebactenum pseu- 
dodiphthericumi. B Friedlander or mucosus 
capsubtus (Klebsiella pneumoniae), B in- 
fluenzae (Hemophilus influenzae), B per- 
tussis ( Hemophilus pertussis), and B typhosus 
i Eberthelb typhosa ) . Micrococcus catarrhalis 
< Neisseria catarrhalis), Pneumococcus (Diplo- 
coccus pneumoniae! types I, II, and III, 
Staph} lococcus pyogenes albus, S. aureus, and 
S citreus, Streptococcus hemolyticus, and S. 
\mdans In addition, an occasional patient 
is tested also with Bacillus acne (Corynebac- 
tenum acnesl. Gonococcus (Neisseria gonor- 
rhoeae), or Micrococcus meningitidis 
(Neisseria intracellubris). Readings are 
made at the end of thirty minutes and again 
after twenty-four hours, practically all reac- 
tions being late ones The most frequent re- 
actors are Staphylococcus aureus, and Strepto- 
coccus hemolyticus and vtridans, although 
the pneumococcus and, less frequently, other 
organisms are at times implicated. Occa- 
sionally a reaction is obtained to some organ- 
ism that cannot be isolated from the patient. 
This may be expbined in some cases by the 
fact that the infection may be resident in some 

n«tix£,L-W New England J Med. 232. *2S, 1943. 
to. Bbow-.. G T. Med.R<c„Jul) 16.1941. 
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inaccessible focus, such as the appendix, or by 
sensitization resulting from a former infection 
that has ceased to exist, such as a carbuncle 
or tonsillitis 

The writers are inclined to fa\or autogenous 
\accme, provided it is derived from true foci 
of infection, and provided it is properly pre 
pared Kolmer points out that while it is 
true that a well-prepared stock vaccine may be 
superior to a poorly prepared autogenous one, 
a freshly isolated culture is probably anti 
genically more active than a stock culture 
that has been grown for a number of genera- 
tions on an artificial medium Another reason 
for the preference for autogenous vaccines is 
that by employing precisely the same strain 
of bacteria, one is more likely to achieve a 
highly specific antibody response, thereby en 
hancing the patient's immunologic defense 
forces Depending on the findings in a given 
case, cultures may be made from postnasal 
secretions, sinus contents, throat and gum 
secretions, sputum, empty stomach contents, 
bile, duodenal contents, a warm recently 
passed semiliquid stool, prostatic secretion, 
urine, and uterine cervix secretions Natu- 
rally, a variety of organisms are obtained in 
these cultures Their importance as a causa 
tive factor may be checked by the use of 
complement fixation methods or by the ‘ path 
ogen selective method” (Solis Cohen 1686 ), in 
which the autogenous cultures are grown on a 
medium prepared with the patient’s own se 
rum By the latter means, the nonpathogemc 
organisms are inhibited and the resulting vac 
cines are claimed to be particularly effective 
According to Lermann, 1687 if these methods are 
not available, a good working rule is that the 
presence of one or more bacteria in multiple 
sites in the same patient is an evidence of 
pathogenicity and an indication for appro- 
priate treatment Further research with sul- 
fonamide compounds, penicillin, and allied 
drugs should eventually be of the greatest 
value in the control of chronic low grade in- 
fections, but these agents should not be re 
lied upon to the exclusion of well established 
surgical and therapeutic principles 
There is a great variation m the dosage of 
vaccines employed by different authors The 

«« Sous Cohen M Internal Clin 2 214 1939 
■it’ Lermann W VV Pennsylvania M J 47 «9 19-14 


present writers wish to caution against the all 
too common practice of beginning tests or 
treatment with large doses (50,000 000 or 
100,000,000 organisms) Such doses fre 
quently bring on severe focal and constitu 
tional reactions The first dose, which is to 
be given intmcutaneously, should never ex 
ceed 1,000,000 organisms The writers and 
many others have often found it necessary to 
reduce the dose to 100,000 and even to 10,000 
organisms per injection, because of the se 
verity of the reactions One is sometimes 
obliged to repeat the smaller doses for weeks 
and even months before higher dosage can 
safely be administered, in such cases, how 
ever, the final result is usually very gratifying 
In general, the course of vaccine therapy 
should be extended over many months, and 
preferably over a period of one to two years 
The maximum dosage attained will of course 
depend on the patient’s reactivity, but will 
rarely exceed 500,000,000 organisms, and will 
not infrequently fall far short of that figure 
In the beginning, the vaccine should be ad- 
ministered once a week, then every two weeks, 
and finally at monthly invertals 
Regarding the size of the dose, one should be 
guided by the reaction or effect produced by 
the last preceding one The optimal amount 
is one that results in a local reaction of moder 
ate degree, followed by some amelioration 
of symptoms Focal and constitutional reac- 
tions should be strictly avoided A slightly 
unfavorable response, local or general, is al 
ways allowed to subside for a period of a few 
days before the next dose is given Systemic 
reactions are quite infrequent, but may take 
the form of chills, transitory fever, malaise, 
headache, and generalized aching 
Stiles et al 1888 summarized the possible 
reasons for failure of bacterial antigen (vac- 
cine) therapy of low grade chronic (“focal") 
infections as follows 

The cultures may be taken from unsuitable foci 
The recovery of organisms of suitable antigenicity 
ma> not always coincide with clinical expectations 
The cultural procedure may be inadequate from the 
standpoint of the technic of isolation, the method of 
selecting the colonies the incubation period taxo 
nomic considerations and the methods used to differen 
tiate the etiologic bacteria from the contaminants 

ua Stiles U H , Besens C Reus « B , »nd Cbawun. 

G H JUbtCIo Med 78 1447 1943 



IXFECTAXTS 


441 


The culture selected ma> not possess suitable antigenic 
properties. The antigen ma> be injured during the 
cultivation process or in later manipulation The 
injured antigen ma> contain an excessive ratio of 
protein to specific antigen, causing it to be toxic and 

The dosage ma> be unsuitable The injections may 
be given too often or the amounts ma> be too large 
In other instances the dosage ma> be too small for 
adequate stimulation of antibodies The use of a 
fixed schedule is condemned 

The condition of the patient maj not be favorable 
for optimum antibody response because of endocrine 
or nutritional deficiencies, liver dvsfunction, an exces- 
sive toxic load (eg, an untreated focus), or other 
factors 

With regard to the last-named possibility, 
they point out that numerous patients who 
reacted badly to small doses of antigen had a 
beneficial response to much larger doses of 
the same antigen after foci of infection had 
been drained or removed. Hence the im- 
portance of reducing the toxic load of the body 
by suitable surgical, chemotherapeutic, or 
physiotherapeutic measures. 

For the treatment of infectious diseases in 
which bacterial toxins and bacterial antigens 
are operative — as, for example, in staphylo- 
coccus infections — good results can be ob- 
tained with preparations that contain both 
exo- and endotoxins, as well as lysed bacterial 
proteins. Thus, Sulzberger 1639 and Stokes ,6,l> 
and their associates have reported good results 
with ambotoxoid (Squibb), and Faust and 
Etris 1691 with vatox (National Drug) Simi- 
larly, Brown 1635 advocates that autogenous 
heat-killed vaccine organisms be suspended 
in an unheated Berkefeld filtrate either of the 
broth in which the same organism had grown 
for about forty-eight hours, or of saline wash- 
ings of organisms grown on agar. Such 
‘‘vaccine-filtrates” contain, theoretically at 
least, all the proteins, carbohydrates, endo- 
toxins, and soluble toxins within the bacteria 
or liberated by their grow th. Brown 1 ® 91 
achieved excellent results with a filtrate of 
Streptococcus hemolyticus used in asthmatic 
children over a period of years 'in conferring 
the temporary but badly needed immunity 
in these patients. 


'•*’Sciibe*ce*,M B, »nd Rcbis. G J Immunol 39-386.1936 
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In the last few years, oral administration of 
vaccine and even toxin has attracted a great 
deal of attention. As early as 1901, Wright 
attempted oral immunization to typhoid fever 
with a heat-killed vaccine. Calmette, Bes- 
redka, and others performed extensive ex- 
periments that finally led to enterovaccina- 
tion for many infectious diseases, with satis- 
factory' results. According to Dick and 
Dick, 1693 oral administration of sterile scarlet 
fever toxin stimulates the body to produce the 
specific antitoxin m amounts sufficient to 
change a positive skin reaction to a negative. 
This subject has been considered at greater 
length in an earlier section (p. 207). 

Recent investigations have centered par- 
ticularly on oral desensitization to the upper 
respiratory infections due to pneumococci, 
streptococci, staphylococci, Micrococcus catar- 
rhal, Hemophilus influenzae, Friedlander’s 
bacillus, and other organisms. Although the 
etiologic agent of the common cold is generally 
considered to be probably a virus, the identity 
of which has not yet been established, we 
have not y et been provided with a prophylac- 
tic agent against it. Hence we must attempt 
to reinforce the individual protective mecha- 
nism against the common bacterial respiratory’ 
pathogens These act as secondary invaders 
as a result either of a lowered general or local 
resistance on the part of the patient or of an 
increase in virulence of the bacteria normally 
present in the upper respirator)’ tract. 
Kolmer and Rule, 1691 Ross, 1695 and other im- 
munologists protected animals against pneu- 
mococci by the oral route. In the case of 
human beings, man) authors, including Thom- 
son et al , 1696 Rosenow and Heilmann, 1697 
Rockwell et ah, 1693 and others, reported en- 
couraging results in the prevention of common 
colds According to Herron 1699 66 per cent 
of treated persons developed an immunity to 
upper respirator)- infections There are avail- 


i«“ Dick. G F . and Dice. G H J Infect Dis 62- S3. 1938 
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able for this purpose various commercial \ac 
ernes containing 50 000 million to 60 000 mil 
lion mixed bacteria commonlj found m 
respirator} infections or in some preparations 
their water soluble antigenic substances 
On the other hand Siegel et al 1700 McGee 
and his co workers 1701 and others report that 
there is no clear evidence that oral or subcu 
taneous administration of cold vaccines is 
effective in reducing the number or sevent} 
of acute respirator} infections or the incidence 
of complications The Councils on Pharmac} 
and Chemistr} and on Industrial Health 170 
of the American Medical Association point 
out that the use of cold vaccines is still e\ 
penmenta! and should be under ngidl} con 
trolled conditions Further investigation is 
essential 

Oral immunization has also been utihzed 
for toxoids Suitabl} flavored pastilles con 
taming 100 Lf units of formaldeh}de treated 
diphtheria toxoid were emplo}ed b} Bous- 
field 1 05 He lound that sucking lour of the 
toxoid disks dail} for sev en da} s was general!} 
effective in raising the serum antitoxin con 
tent in subjects who had a demonstrable 
amount of antitoxin in the blood or who were 
definitely known to have reached the Schick 
negativ e level at some time m the past How 
ever the method was not suitable for primar} 
immunization The great value of this treat 
ment is that it can be administered to lm 
mune and nommmune subjects (including 
adults) impartially without fear of producing 
local or constitutional reactions 
The intranasal route has also been used for 
immunization Application of mixed bac 
ten&l vaccines by uitcaxtasal siprav for pro 
phylaxis of the common cold was attempted b} 
Walsh 104 with encouraging results although 
Cowan and Diehl 70j were unable to confirm 
its clinical value Gold 1706 showed that topi 
cal application of tetanus toxoid antigen to 
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the nasal membrane is capable of inducing a 
rise in antitoxic titer in previousl} immunized 
subjects It may be noted that experimental 
passive immunization b> this route was 
achieved b} Taylor 1707 Immune serum 
a D amst influenza \ virus administered intra 
nasal!} was much more effective m preventing 
pulmonar} infection with the specific virus 
than a proportionate amount of the serum 
injected intraperitoneall) 

In cases in w hich an increase in the number 
of bacterial antibodies is urgently required it 
is advisable to perform a so called lmmuno 
transfusion If possible a specific immuno 
transfusion is preferable in other words a 
blood transfusion from a donor who has pre 
viously had the infectious disease in question 
The good proph} lactic and therapeutic re 
suits achieved with measles and scarlet fever 
convalescent serum are based on this principle 
If time permits specific immunotransfusion 
ma) also be performed w ith blood from donors 
who have been activel} immunized with an 
autogenous v accme from the patient In cases 
in which convalescent serum is not readily 
obtainable (for streptococcus for example) it 
will be found beneficial to use blood from a 
donor whose leucocyte count has been raised 
to 10 000 or 12 000 per cubic millimeter b) a 
fever producing injection such as typhoid vac 
cine (nonspecific immunotransfusion) 

2 Hypersensitiveness to Bacterial 
Toxlns 

In addition to allergy to bacterial protein 
or carbohydrates there is also a h}persensi 
tiveness to bacterial toxins 

A dx&vsctaHV vs made between two types of 
immunologic responses to bacterial toxin 
First there are those cases in which the toxin 
acts as a true antigen and thus evokes the 
formation of allergic antibodies this allerg} 
expresses itself in the form of an immediate 
wheal reaction and the hypersensitiveness is 
passively transferable with blood serum Un 
til quite recentl} the very existence of such a 
thing as a true hypeTsensitiveness to toxin on 
the basis of an antigen antibod} mechanism 
was the subject of considerable controvers} 
However, Neill and Fleming 1708 succeeded m 

I Taylor R M J Immunol 41 4 3 1942 
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sensitizing guinea pigs actively with diph- 
theria toxin and passively with antitoxic 
serums, thereby furnishing experimental proof 
that the primarily toxic antigens possess the 
same fundamental i mm unologic properties as 
do other antigens Discussing the experi- 
mental work of these authors, Zinsser 11 
agrees in principle with their conclusions 
(This condition is not to be confused with 
toxin hypersusceptibility or the Giflueberemp - 
findlichkeit of von Behring; see p 4.) 

In general however, bacterial toxin hyper- 
sensitiveness is attributable to an underlying 
toxin-antitoxin mechanism While bacterial 
extracts, such as tuberculin, mallem, bruceller 
gin, and trichophytin, indicate the presence 
of a specific hypersensitiveness m the infected 
organism by a delayed-inflammatoiy reaction, 
bacterial toxin evokes a reaction only in a 
susceptible individual. This is clearly ex- 
emplified by the Schick and the Dick tests for 
diphtheria and scarlet fever: reactions are 
positive when the body, either nomnfected or 
in the incubation stage of infection, does not 
possess a sufficient excess of antitoxin to 
neutralize the excessive toxin. 

The investigations of Koessler, Lewis, and 
Walker suggest the possibility that bacterial 
toxins may also play a role in allergic con- 
ditions such as infectious asthma. These 
authors succeeded in evoking bronchospasm — 
in other words, asthmatic attacks — in asth- 
matics by injecting organisms cultured on 
bronchial secretions to which histidine and 
tyrosine had been added. Koessler and his 
associates, as well as Sotis-Cohen, 1 '™ entertain 
the idea that such attacks may be caused in 
these cases by bacterial toxins liberated in 
foci of infection. The important studies of 
Burky (see p. 135) are also relevant here; 
he demonstrated that rabbits immunized to 
staphylococcus toxin also became sensitized 
to the broth in which the toxin had been pro- 
duced. Recent observations, both experi- 
mental and clinical, have indicated the im- 
portance of Staphylococcus toxin liberated 
from local infectious lesions, as an adjuvant 
in the development of sensitivity to cutaneous 
tissues. Thus, by administering increasing 
doses of Staph vlococcus toxoid simultaneously 
with daily intramuscular injections of minced 

Sous-Cohex. jr * XI. Wot IT «• 4J3, 1912 


rabbit skin, Hecht, Sulzberger, and Weil 57 w'ere 
able to produce specific sensitization to homo- 
logous skin in rabbits. Hopkins and Burky 5 ’ 
advanced the opinion that certain dermatoses, 
particularly on the hands, may be due to a 
similar mechanism: the synergistic effect of 
toxin liberated by Staphylococci of low-grade 
virulence grow mg m the skin leading to local 
sensitization to epidermal keratin. It should 
be noted that Burky’s animal experiments, 
which were confirmed by Swift and Schultz, 
suggest the possibility that bacterial toxins 
may be a sensitizing factor even in the absence 
of concurrent hypersensitiveness to the bac- 
terial proteins with which almost all skin tests 
are performed. In such cases skin tests with 
vaccines will fail to elicit reactions, since the 
hypersensitiveness is not in relation to bac- 
terial proteins, there will be positive reactions, 
however, to tests with toxoid or with toxrn- 
contaimng culture filtrates 

Although the localized Shwartzman and the 
generalized Sanarelh-Shwartzman phenome- 
non are closely related to the question of bac- 
tertal toxins, we have seen fit, for certain 
theoretic reasons, to discuss these phenomena 
in chapter II. 

B. .ALLERGY OF INFECTIOUS 
DISEASES 

It is now generally recognized that allergic 
states and processes are associated with many 
acute and chronic infectious diseases. How- 
ever, the writers join Aschoff 1710 in rejecting 
the frequently voiced opinion that infectious 
diseases are m themsehes to be regarded as 
“allergic diseases ” Far more accuracy in- 
heres m the designation "allergtzing diseases” 
(Roessle), indicating that the infectious dis- 
ease induces a bacterial allergy. Common 
examples of this type of bacterial allergy are 
the exanthems m measles, scarlet fever, and 
typhoid, and certain regularly encountered 
tissue changes in tuberculosis and syphilis. 
In addition, there are also parallergic manifes- 
tations; that is, in some instances, concomi- 
tantlv with the normal symptoms of the 
infectious allergy (e.g., an exanthem), the dis- 
ease may give rise to other clinical syndromes. 
For example, acute nephritis complicating 
scarlatina is considered as a parallergic phe- 

m AscHOff. L.- Med KLn. 31: 1. 1935. 
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nomenon (p 26) as are also some forms of 
asthma following tubercutosis (tuberculo aller 
gic asthma) 

Pathogenetically the clinical mamfesta 
tions of almost all infectious diseases may be 
attributed to three factors the importance 
and effect of which differ greatly in various 
cases and in the several stages of the same 
disease (1) the specific affinity of the bacteria 
for certain organs or tissues (e g predilection 
of the typhoid bacillus for the lymphatic tissue 
of the small intestine) (2) the influence of 
the toxic components of the micro organism 
(3) the hypersensitiveness resulting from al 
lergization of the body by the invading micro 
organisms or their products of growth This 
last factor is naturally the only one to be 
discussed here 

Von Pirquet* was the first to call attention 
to the similarity between many of the clinical 
manifestations of acute infectious diseases and 
those of serum sickness or experimental an 
aphylaxis Such manifestations include an 
incubation period of about eight to ten days 
followed by the appearance of an exanthem 
and characterized by regularity of the course 
cyclic behavior and the like Von Pirquet 
expressed a view that was at the time nothing 
short of revolutionary— namel) that the in 
cubation period actually represents not merely 
the time during which the infectious agent 
multiplies but rather the interval necessary 
for the formation of antibodies to the bacterial 
protein He suggested in other words that 
the onset of most infectious diseases is at 
tnbutable to the reaction between the anti 
bodies and the greatly increased number of 
wwadvag bacteria. and that the transitory 
exanthems of such diseases as measles and 
scarlet fever correspond to serum exanthems 
and the critical drop in temperature to that m 
anaphylactic shock Fnedberger u tt°mpted 
to explain all the manifestations ol infectious 
diseases as anaphylactic processes thus elimi 
nating the necessity for assigning bacterial 
endotoxins and exotoxins any part whatso 
ever This extreme view must of course be 
promptly rejected 

As mentioned above the conditions deter 
mining the course of an infectious disease are 
complicated by the fact that several — and to 
a great extent independent — factors bring 


their influence to bear Probably the most 
important of these as repeatedly emphasized 
by Cannon (see chap X) is an adequate pro 
tern metabolism Depletion of protein re 
serves due to such causes as starvation chomc 
disease or severe proteinuria and reflected 
in a state of hypoproteinemia is associated 
with a loss of resistance to infection Nitrog 
enous nutriment tends to restore the integ 
nty of the antibody mechanism and favors 
the formation oi phagocytic cells in the bone 
marrow as a result the processes both of 
acquired immunity and of natural resistance 
are enabled to function more effectively 
Furthermore it must be remembered that the 
micro-organisms are constantly multiplying 
with the result that the quantitative rela 
tionship between antigen and antibody is 
continually fluctuating Nevertheless the 
interpretation of many of the various mani 
f “stations as allergic appears to be warranted 
at least to a certain extent This will be dis 
cussed in some detail below in relation to each 
disease 

Since it is true that in non fatal acute in 
fectious diseases the microbes are finally and 
completely destroyed by the ever increasing 
effectiveness of the antibody mechanism the 
bacterial allergy of these diseases always runs 
a course of three definite phases of allergiza 
tion and these phases develop in a regular 
order (Riehm 180 ) When the organism pos 
sesses a small supply of antibodies — as at the 
time of the first infection and shortly 
thereafter — there are no manifestations of 
hypersensitiveness During this time the 
micro organ sms multiply without restraint 
(wicw.ba.tmu period) This is followed by a 
period in which the bacterial antigens are 
bound by the tissue antibodies At this time 
the inflammatory disease mannestations begin 
to appear — in the form for example of exan 
thems (disease stage) In this second phase 
however the bacterial invasion is usually con 
quered by extermination of the microbes with 
the result that the quantity of antigen in the 
organism reverts to zero This is followed by 
the third phase during which only antibodies 
are present in the organism This period is 
also marked by an absence of clinical mamfes 
tations nor does the disease picture reappear 
on eventual reinfection due to the relatively 
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small number of bacteria, because the great 
supply of antibodies readily prevents multi- 
plication of the micro-organisms and thereby 
an increase of the bacterial antigen. Like 
the first phase, then, the third runs its course 
without manifest symptoms, and is in fact 
apparent only on deliberate administration of 
the bacterial antigen — as, for example, in skin 
testing. Hence it is called the stage of im- 
munity. At least theoretically this immunity 
is only relative, but it is generally sufficient 
to combat the small number of bacteria in- 
volved in a spontaneous reinfection 

In the bacterial allergy of the chronic in- 
fectious diseases (tuberculosis, syphilis, etc ) 
conditions are somewhat different; this is due 
to the fact that the micro-organisms cannot 
be destroyed all at once, even when the tissues 
are abundantly supplied with antibodies 
Hence, the infectious agent can continue to 
exist for prolonged periods of time at certain 
sites in the tissues. An increase in the supply 
of antibodies, therefore, merely inhibits the 
multiplication of the micro-organisms; but this 
eventually brings about a decrease in the 
quantity of the antigen. Here again «e are 
dealing with a phase of immunity, but one in 
which the spontaneous inflammatory-allergic 
disease manifestations retrogress. However, 
when for some reason there is a decline in the 
antibody titer, or when it is lowered by some 
intercurrent episode, the micro-organisms im- 
mediately begin to multiply or metastasize 
Thus, there is an immediate and rapid increase 
in the quantity of antigen, leading to the reap- 
pearance of inflammatory-allergic manifesta- 
tions — to a relapse, in short — characterized 
by a number of separate waves of symptoms. 

Thus, in chronic infectious diseases it is 
possible, under certain circumstances, for a 
case of bacterial allergy to run a course marked 
by alternating phases of manifest disease and 
of immunity. This applies equally to the 
disease itself and to local manifestations of 
immunity. The expression of this phasic al- 
ternation of local hypersen siti\ eness and rela- 
th e immunity takes the form of annular, 
circinate, serpiginous, polycyclic, and oorym- 
biform lesions of the skin, all of which are 
commonly observed in chronic infectious dis- 
eases such as syphilis, tuberculosis, and derma- 
tomycoses (Fig. 224). The actual existence 


of this specific acquired local resistance, fol- 
lowing in the wake of specific sensitivity, was 
demonstrated by the experimental superin- 
oculations performed by Epstein. 1711 

Naturally, the phases of immunity are only 
relattve The degree of immunity does, as a 
rule, suffice to cope w ith supermfections com- 
ing from without and usually involving a 
relatively small number of bacilli — as in tu- 
berculosis, for instance But the immunity 
is unable to deal with the massive superin- 
fections that result when a local abscess breaks 
into one of the body ca\ lties, for example, or 
into a bronchus In these instances the anti- 
body mechanism appears to be overwhelmed 
by the massive assault of bacilli. However, 



Fig 224 Trichophytosis Peripheral Extension 
and Cevtral Healing, Characteristic or 
Successive Stages or Intectiov ami Immunity 

the success or failure of the micro-organisms 
in infecting these new sites depends upon the 
balance between the number of organisms 
and the opposing antibodies. 

The influence of this mutual relationship 
between the antibodies and the bacteria be- 
comes clearer when the spread of the infection 
proceeds hematogenously. When there is a 
considerable excess of the former, the entrance 
of the bacilli into the blood stream occurs 
without evoking any symptoms. When the 
supply of antibodies is somewhat smaller, the 
abrupt hematogenous shower can, under cer- 
tain conditions, produce disease manifestations 
restricted to one system — for example, iso- 
lated tuberculosis of a single organ. When 

ru EPS ran, S J Invest Derrnat 3. 223. 1940 
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the antibody supply is relatively inadequate 
the momentary hematogenous assault bangs 
on simultaneous disease manifestations in a 
number of organs — as for example in gener 
alized miliary tuberculosis 

In conclusion let us briefly consider the 
bearing of the infected organism s Ie\ el of lm 
munity of the course of the disease and on the 
development of the \anous allergic syndromes 
The same micro organisms will (1) in the 
absence of immunity after an incubation pe 
riod cause a rapidly progressing fatal dis- 
ease (2) in the presence of a moderate degree 
of immunity produce a reaction immediately 
following the reinjection with extensive or 
gan involvement at first appearing to be \ery 
sex ere but characterized by a tendency to 
ultimate healing (3) m the presence of strong 
immunity bring about the prompt destruction 
of the disease agents and thus prevent their 
spread 

However when there are frequent or re 
peated invasions by such bacteria as strep 
tococci and pneumococci they result in reactive 
destructive lesions that have been designated as 
rheumatoid diseases These conditions gener 
ally involve the endocardium and the joints 
occasionally also the kidneys regardless of 
which particular organism is responsible In 
other words the nature of the infecting micro 
organism is apparently of less importance in the 
production of the given allergic disease picture 
than is the individual s state of immunity at the 
time The clinical recognition of the sigmfi 
cance of the degree of immunity of the infected 
host dates back to the so called fundamental 
experiment by Robert Koch (see p 457) wrhich 
basically applies to all infectious diseases 

The first histologic verification of this pan 
ciple was contributed by J Jadassohn 172 and 
Lewandowsky 17 3 (so-called Jadassohn Lew 
andowsky law) These two authors showed 
that when bacteria are able to multiply with 
out restraint within the body (owing to the 
absence of immunity) the host responds with 
a nonspecific banal inflammatory reaction but 
that when on the other hand bactena or their 
products enter into reaction with antibodies 
(owing to the existence of a more or less 

a JUMSSOHN J Ar b f Dermat u Sypb 119 10 1914 
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strongly developed immunity) the result is 
the formation of tubercles or of tuberculoid 
structures not only in tuberculosis but m all 
ijiflammatory processes of bacterial allergic 
origin On the basis of this la v it may now 
be said with assurance that when tuberculoid 
structures appear in the course of an infectious 
disease it can be assumed that under the in 
fluence of antibodies the micro organisms are 
undergoing disintegration and are being gradu 
ally eliminated in that site 
The relationship between the various acute 
and chronic infectious diseases and their bac 
tfrial allergic manifestations will be briefly 
considered below For a more detailed dis- 
cussion of this subject the reader is referred 
to Kolmer and Tuft s ™ excellent, cnutcihu 
tion Cluneal Immunology The diagnostic 
■value and limitations of skin tests in various 
bacterial and vnal diseases were recently re 
viewed by Kane ,S1 

C ACUTE INFECTIOUS DISEASES 
1 Staphylococcus Infections 
In evaluating the skin reactions to staphylo 
cpcc c extracts one must differentiate between 
the filtrates of staphylococcal cultures that 
are active because of their toxin content and 
staphylococcic vaccines that represent bac 
tenal protein or carbohydrates 
The intradermal response to dilute staphy 
lococcic toxin is often positive in healthy indi 
viduals (Green baum Harkins) while it is 
usually negatrv e m subjects who have or hav e 
had a staphylococcic skin disease This 
could be explained by the theory that the 
toxin is neutralized by the antitoxin formed 
dunng the infection However these find 
ings are not constant M Keisser and Sulz 
berger and Rubin have reported positive skin 
reactions in individuals whose serum contained 
a high antitoxin titer 

As a result of these confusing and unpre 
dictable findings many authors have chosen 
to forego testing with culture filtrates 
(bacterial toxins) and to perform their tests 
with bacterial vaccines or with dry extracts of 
bacterial protein (Frei Hajds) It is also 
tnteresting to note the results obtained by 
Rjviere and by Francis and Tillet on skin 

KoLUEt J A and Terr L Cl n cal Immunology Boheapy 
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testing with specific bacterial polj saccharides. 
Riviere demonstrated that the antigenic ac- 
tivity of \accine is diminished by hydro!} tic 
cleavage of these polysaccharides in the bac- 
terial suspension. 

Many authors, including the present writers, 
have obtained satisfactory results with bac- 
terial vaccines. As a preliminary step, intra- 
dermal tests must be performed on clinical 1} 
healthy individuals to determine how many 
organisms can be administered without elicit- 
ing a local reaction, this dose should then be 
used for testing patients With our strains 
w e generally feel justified m considering posi- 
ti\e shin reactions to 5.000,000 staphylococci 
or to 3,000,000 streptococci ^contained in 0 1 
cc.) as specific allergic responses. In small 


Analogously with the tuberculids and 
phy-tids, the microbids (staphylo- and strepto- 
coccids) are to be regarded as the characteristic 
allergic response This means that hematO- 
genously borne specific micro-organisms can 
evoke papular, lichenoid, or bullous lesions in 
the allergized skin as an expression of the 
antigen-antibody reaction in this tissue (E. 
Hoffmann, Schreus). 

The concept that staphylodermas may be 
due either to toxin effects or to sensitization 
to the proteins or carbohydrates of the micro- 
organisms, or to a combination of both, has 
led to the attempts to use the so-called ambo- 
toxoids (Fig 225), which combine the toxic 
as well as the bacterial principles (see p 441), 
and which, it is hoped, may effect a higher 



Fig. 225. Reaction to Staphylococcus Astbotonoid (0.1 cc. or 1:100 Dumoxi in Case of Sv costs Barbae 


children, the corresponding figures are ap- 
proximately 1,000,000 staphylococci and 
300,000 streptococci. 

It is occasionally observed that positive 
reactions are elicited only by one particular 
species of staphylococcus — most commonly by 
Staph aureus haemolyticus, but sometimes 
by Staph, albus, and rarely by Staph, citreus 
In some instances the patient will react only 
to autogenous vaccines. 

It is far more difficult to demonstrate the 
presence of a bacterial allergy by means of 
skin tests in a so-called focal infection. This 
term in its broadest sense designates the 
ability of a localized bacterial infection to 
exert a pathologic influence on tissues far 
distant from the actual site of the disease — a 
■process capable of exerting a considerable ef- 
fect on the immunologic state of the entire 
organism. Cutaneous reactions are most 
likely to be elicited under these conditions by- 
employing autogenous vaccines. 


degree of the desirable anti-bacterial as well as 
antitoxic immunity . 

2. Streptococcus I.vfectio.ns 
Here too, diseases or manifestations pro- 
duced by streptococci are based on two mech- 
anisms that may be operative either alone or 
in combination with each other: (1) toxin 
effects, and (2) sensitization with nontoxic 
products, i.e , to the streptococcic antigens 
Differentiation of these effects may be at- 
tempted by testing the reactivity of the skin 
to streptococcic toxin and streptococcus vac- 
cine. If there is a toxin hypersensith eness, 
the infected organism fails to react, for ex- 
ample, to scarlatina toxin (Dick test); on the 
other hand, when the patient is sensitized to 
the streptococcic antigen, skin reactions to 
the vaccine will be positix e. It must be 
borne in mind, how ever, with regard to both 
toxins and bacterial antigens, that some pa- 
tients yvill react only to a particular strain, 
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thus making it desirable to use autogenous 
filtrates and \accmes if possible It is not 
permissible, therefore to draw any conclu 
sions — either in the positive or in the negative 
sense— from the results of tests performed 
with only one strain of streptococcus, regard 
less of its potency , for e\en in the same mdt 
\ idual different strains are capable of e\ oking 
utterly dissimilar responses on skin testing 
Furthermore, it should be noted that the skin 
can react metallergicallj — as shown, for ex 
ample, by the reactions to bacterial filtrates 
obser\ed in tuberculin positive but otherwise 
nomnfected children (p 28) 

As for the immunologic state in human be 
ings, Derick and Fulton ha\e shown that 
health} children up to the age of 5 >ears only 
exceptionally gi\e positive skin reactions to 
streptococcus vaccine, however, as the indi 
\ idual advances in age, he becomes more 
and more likely to respond with a positive re 
action to such a test This is probabl} the 
result of bacterial infections, evidence of a 
moderate degree of skin hypersensitiveness is, 
therefore, hardly of any practical diagnostic 
significance Nev ertheless w hen the response 
to such a test is quite marked and especially 
when it is accompanied by focal and constitu 
tional symptoms, it may be considered as 
evidence of a specific hypersensitiv eness 

SCARLET FEVER (SCARLATINA) 

There are two schools of thought one ex 
plains all the symptoms 0 f scarlet fever, with 
the exception of the septic complications, on 
the basis of the direct action of the toxins, 
without the participation of an allergic mech 
anistn (Hooker, Kolmer and Tuft, Zinsser, 
and others) the other view is that the rash 
of scarlet fever is to be interpreted as an 
allergic manifestation attributable to the 
toxin circulating in the blood (Schick, Bristol, 
Cooke, Dochez et al , and others) The latter 
concept is based on the experimental evidence 
that animals can be sensitized with beta 
hemolytic streptococcus cultures, as well as 
with filtrates comprising the so called “Dick 
tovin,” and that these antigens can be neu- 
tralized by antiscarlatinal serum 

Meyer and Schlossmann have attempted to 
explain the fact that scarlet fever expresses 
itself in such a variety of symptoms as the 


result of the varying allergic reactivity m 
different indn iduals— and not on the basis of 
hypothetic fluctuations in virulence on the 
pirt of the micro organism 

Special mention must be made here of the 
skin test with scarlet fever streptococcic toxin 
— the Dick test 

Techvic Precise)} 0 1 cc of the Dick test toxin 
is injected intracutaneously and for a control, the 
same quantitj of a toxin previously heated to a tem 
peiatme of 120 C and thus freed of its specific tox 
icit> The reaction is to be interpreted as positne 
when a red area about 1 to 3 cm in diameter appears 
within eighteen to twenty four hours afteT the mjec 
tion while the site of the control injection with the 
heated toxin manifests either no response at all or 
only a ver} faint one Pseudoreactions occasonally 
observed can be recognized by the fact that they 
fail to regress withm two or three days and are prtfo 
abl) due to hypersensitiveness to streptococcus pro 
tein which is likewise contained in the control injec 

Individuals who have never had scarlet 
fever nor been immunized to it generally re- 
spond to the test with a positive reaction It 
must be added, howeter that an appreciable 
percentage of individuals in this group fails to 
react, furthermore, a positive skm reaction in 
action indicates only that the individual m 
question may acquire the disease, but will not 
jiecessarily Thus, of the asymptomatic car 
tiers of the strain of Streptococcus responsible 
for a scarlet fever epidemic in Rumania there 
were as many Dick positive reactors as Dick 
negative (Schwentker et al ,71S ) Moreover, 
American Indians, who possess a natural lm 
rjrunity to scarlet fever, nev ertheless frequently 
give positive reactions to the Dick test Fur 
thermore, it has been reported that positive 
pick test reactions were given by persons who 
had had scarlet fever But of course the 
great majority of such individuals fail to re 
act to the test A negative Dick test may 
generally be accepted as an indication that 
the subject is immune to scarlet fever — the 
immunity being attributable to the presence of 
antitoxins m the blood 
The practical diagnostic value of this test 
is somewhat decreased however, by the fact 
that the reaction, although definitely positive 
before the onset of scarlet fever, may become 
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negative during the first forty-eight hours of 
the disease. Grossmann points out that chil- 
dren with active tuberculosis are far more 
likely to be DicL-negati\ e than other children 
of the same age — that is, tuberculosis tends to 
weaken the Dick reaction. Thus, it has occa- 
sionally been observed that a Dick-positive 
tuberculous child becomes Dick-negatn e with- 
out having scarlet fe\er. For all these 
reasons, many authorities have begun to lose 
confidence in the scarlet fever test. Opinions 
are still sharply divided, however, and this is 
probably due to the fact that in hypersensi- 
tiveness to scarlet fever toxin, as in all states 
of hypersensitiveness, there is no absolute 
parallelism between the hypersensitiv eness of 
the skin and that of the organism as a whole 
In some children, for example, the Dick test 
elicits a definite reaction, but administration 
of the toxin subcutaneously or intramuscu- 
larly evokes no manifest response There- 
fore, whenever the circumstances m a given 
case appear to cast doubt on the validity of 
the Dick concept, such a general toxin test 
should be performed. And, despite all 
theoretic objections, it is certainly advisable 
actively to immunize all Dick-positive indi- 
viduals with scarlet fever toxin when there is 
known danger of exposure. 

The presence of scarlet fe\er antitoxins 
seems to account not only for failure to react 
to the Dick test, but also for the blanching 
phenomenon (rash extinction test) of Schultz- 
Charlton. 

Technic. The phenomenon denotes that it is 
possible to make the scarlet fever exanthem disappear 
locallv bj the mtra cutaneous injection of 0 5 CC of 
normal human serum or of serum taken from persons 
convalescing from scarlet fever, but rot before the 
twentieth daj of the disease Diluted animal anti 
toxic serum, provided the patient is not serum senri- 
ti'e, or placental immune globulin maj be used simi- 
lar!' in doses of 0 2 cc. Neither auto genous serum nor 
serum from persons with active scarlet fever is capable 
of causing the lesions to fade The injection is made 
in an area of bright red rash In a positive test, local 
blanching usual!} begins to appear after six or eight 
hours. 

This phenomenon is of practical diagnostic 
value in two wavs. (1) An exanthem that is 
made to disappear by means of duly tested 
serum is thereby pro\ed to be a symptom of 
scarlet fever, while an exanthem that does 


not respond in this manner is not an expression 
of this disease. However, there are definite 
limitations to the use of the rash extinction 
test in the diagnosis of scarlet fever. The 
absence of a positive reaction does not negate 
the diagnosis and its value diminishes pro- 
gressi\ely with the aging of the rash. More- 
over, in some rare instances, the cutaneous 
lesions of measles, varicella, and syphilis are 
also blanched by this procedure. (2) A pa- 
tient does not have scarlet fe\ er if his serum, 
taken within the first three weeks of his ill- 
ness, causes a proved scarlet fever exanthem to 
blanch. 

It should be bome in mind that the Schultz- 
Charlton phenomenon has none of the clinical 
or serologic earmarks of an allergic reaction. 
It is in all probability due to local antitoxin 
action. 

The occurrence of sensitivity to the hemo- 
lytic streptococcus itself is suggested by the 
observations of Conner and Milzer. 171 ® They 
studied three patients who developed urti- 
caria with elevated temperature appearing 
during the course of uncomplicated scarlet 
fever eight to twenty-six daj s after its onset. 
Positive reactions were consistently obtained 
on skin testing with bacterial suspensions iso- 
lated from their throats, while heated and un- 
heated Berkefeld filtrates, Dick toxin, and 
human convalescent serum gave no reactions 
One patient had a mild urticaria with his sec- 
ond attack of scarlet fever and a severe one 
with his third. These authors present the 
possibility of bacterial allergy as a cause of 
this complication, as well as the possibility of 
correlation of streptococcus allergy to delayed 
or late hemorrhagic nephritis and nonsuppu- 
rative arthritis Goodall and Washboum 1717 
had earlier described an uncommon secondary 
rash appearing during the second or third week 
of scarlet fever and distinct from the punctate 
erythema present at the onset. They called 
attention to the close resemblance of this to the 
urticarial eruption following the injection of 
therapeutic serum. These findings appear 
analogous to the animal experiments of Derick 
and Swift, 1713 who observed a secondary skin 

II* Cowes, J A.tcdlliuzt.A Illinois M J 84. 214. 1943 
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reaction at the primary site of inoculation in 
rabbits intracutaneously injected with non 
hemolytic streptococci about ten days pre 
\iously Coincident with the appearance of 
this secondary reaction the rabbits were hy 
persensitn e to the inoculated streptococci and 
exhibited cutaneous corneal and toxic reac 
tions similar to those produced by tuberculin 
These workers believe that a sufficient amount 
of residual antigen persists at the site of in 
oculation to react and cause a recurrence of 
acute inflammation when the animal has de 
\ eloped hypersensitn eness as the result of the 
original injection 

3 Measles 

In the opinion of the majority of authors 
the exanthem in measles is— unlike the exan 
them m scarlet fever — the direct result of in 
fection This view is maintained in spite of 
the fact that many questions as to the nature 
of the casual agent have not as yet been con 
clusively answered although it is generally 
supposed to be a virus It is interesting to 
note that no less an authority than von 
Pirquet' 719 first advanced the opinion — based 
on clinical observations and comparisons par 
ticularly of variola and vaccination — that the 
regular course of the measles eruption is to be 
regarded as the expression of an allergic re 
sponse to the causative agent of measles 
Hecht 1720 later tried to explain the second 
rash m measles by interpreting it as the re 
suit of an awaking of the organism’s reactivity 
(after the expiration of the anergic period 
that is so characteristic of measles) rather 
than as a mere sequel to measles This view 
was based on the observation that the second 
rash appears on the tenth day after the initial 
exanthem and sometimes recurs on the eight 
eenth day of the disease 

Ever since Preisich called attention to the 
fact, it has become widely known that an mdi 
vidual vv ho has previously given positive reac 
tions to tuberculin will often fail to respond 
to a tuberculin test performed during the 
eruptive stage of measles (parallergic hypo 
sensitiveness see p 27) On the basis of 
exhaustive investigation von Pirquet reported 

i »Pisquet C F vo\ Ztschr f K nderh 6 1 1913 
iMHecht A F lb d 43 119 1927 Wen kin Wchnschr 40 


that the tuberculin papule ceases to become 
palpable three days prior to the appearance of 
the exanthem that on the dav of the eruption 
and during the next seventy two hours it is 
impossible to perceive any reaction whatso 
ever and that not until the ninth day is the 
former state of cutaneous hypersensitiveness 
to tuberculin restored Analogous conditions 
prevail with regard to skin tests with cow pox 
lymph and trichophytin during the eruptive 
stage of measles On the other hand tests 
performed with toxins as in the Dick and the 
Schick test frequently elicit more strongly 
positive reactions during and following an 
attack of measles 

4 Diphtheria 

In diphtheria the cluneal immunologic mam 
festations are confined to cutaneous hyper 
sensitiveness as ascertained by testing with 
the specific toxin This is the basis of the 
well known Schick test which has a double 
purpose (1) to determine susceptibility to 
diphtheria, (2) to prove whether prophylactic 
inoculation has produced the desired state of 
immunity 

Technic Precisely 0 1 cc of d luted toxm con 
taming one fift eth of the m mmal lethal dose for the 
gu nea pig is injected intracutaneouslj The reac 
tion may be considered pos tive when it presents a dis 
tinct area of erythema edema and induration that is 
definitely larger than that presented by the control 
and when th s area exceeds 10 mm m d ameter The 
reaction appears after twenty four to ninety six hours 
and atta ns its maximum on the fifth to seventh day 
after the injection For the control heated diph 
thena toxin is injected into the opposite arm When 
the latter injection also elicits local skin man festations 
the response is to be regarded as a pseudoreact on 
attributable to hypersensitiveness to a substance other 
than diphtheria tox n The provocative substance 
may consist e ther of d phther a prote ns (as the re 
suit of an acquired allergy to the bacterial products) 
or possibly of the peptone no \ commonly used for 
culturing the bacillus in the preparation of the toxin 
or as a buffer diluent A pseudoreaction has the same 
clinical sign ficance as a negative reaction The mam 
festations of pure pseudoreactions beg n to fade after 
four days while as mentioned the manifestations of a 
true diphther a react on pers st for a longer time In 
addit on a combined react on may occur but can be 
recognized by the fact that the control test fades be 
fore the true react on reaches its he ght It is generally 
held to indicate susceptib lily to diphtheria as v ell as 
sensitiv t> to diphtheria bacillus protein 

The Schick test fails to elicit a reaction when 
immunization has been achieved or when the 



IXFECTANTS 


451 


individual has recovered from the disease, or 
is otherwise immune. 

A positive reaction to the Schick test is sup 
posed to indicate that the individual does not 
possess a sufficient antitoxin titer to insure 
adequate protection against the disease, that 
is, the individual is susceptible to infection 
with diphtheria. In some instances, how- 
ever, an individual whose blood contains an 
adequate supply of antitoxin will give a posi- 
tive reaction to this test. In general, failure 
to react may be accepted, with certain reserva- 
tions, as an indication of the presence of anti- 
toxin. It must be stressed, however, that m 
severe septic cases there is likewise no reac- 
tion, although there are no protective bodies 
in the blood. The same is true of cachectic 
individuals and newborn infants. 

Although the combined reaction usually in- 
dicates susceptibility, recent experience sug- 
gests that many such subjects may actually 
be immune to diphtheria. Moreover, these 
persons are exceedingly likely to manifest 
untoward reactions to toxin-antitoxin mixtures 
or to toxoid, and should be immunized cau- 
tiously, if at all. (The oral method of Bous- 
field 1 ™ may be of value under these circum- 
stances.) In doubtful cases, a decision can be 
made on the basis of determinations of the 
serum antitoxin titer. 

Systemic reactions to immunization with 
diphtheria toxoid are most frequent and se- 
verest in persons who are immune to 
diphtheria. Hence it is essential that they 
are recognized and not treated 

A test with 0.1 cc. of a 1:100 dilution of 
toxoid injected intradermally into the volar 
surface of the forearm, known as the 
Molone 3 ' im test, should be j>erformed on all 
Schick-positive subjects over the age of 5 
who are to be immunized (Underwood 1 * 22 )- 
A positive reaction consists of an area of 
erythema greater than 1 cm. in diameter pres- 
ent at the end of twenty-four or forty-eight 
hours. If the Moloney test indicates sensi- 
tivity to bacterial protein, the immunization 
may be carried out with divided dosage. 

In cutaneous diphtheria, the Schick test 
sometimes fails to elicit a reaction even in the 

ra Moloney, p j , f , ^ 
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unaffected sites, while in a certain number of 
other cases, one encounters only local im- 
munity — in other words, positive reactions 
occur only in unaffected skin sites. This may- 
well be due to the fact that the skin infection 
is unable to produce a sufficient quantity of 
antitoxin to prov ide for the immunization for 
the entire skin surface. Another possible ex- 
planation is that the reactions fail to appear 
because the skin tests are performed too soon 
— i e , before the antitoxin has had time to be 
generallv distributed. 

The failure of the Schick test to elicit a re- 
action in a giv en case is merely an indication 
of an adequate titer of antitoxins in the blood, 
and in no way refers to the presence of anti- 
bacterial imm une bodies. The reactions to 
the latter take two forms: the de!a> ed-inflam- 
matory type as in the pseudoreaction, de- 
scribed above, and the immediate-urticarial 
type observ ed by Xeill and his associates. 170 * 
These authors were actually able to achieve 
passive transfer of the hypersensitiveness to 
diphtheria antigen by means of these anti- 
bodies. emploving the Prausnitz-Kuestner 
technic. Here, as m all the other diseases in 
which both types of reaction (delayed-inflam- 
matory and immediate wheal) are observed 
to appear concurrently, the relationship be- 
tween them has been insufficiently studied. 

According to Chian and Siegl, aUergization 
of individuals suffenng from diphtheria is 
caused, in the great majority of cases, by the 
protein of the diphtheria bacillus This al- 
lergization attains its maximum at the end of 
the first week or some time during the second 
week of the illness, and can be recognized by 
the so-called pseudoreaction. 

The literature contains a few isolated re- 
ports (Monroe and Volk, 172 * Bousfield 1724 ) 
showing that individuals may become highly 
allergized by the protein of the diphtheria ba- 
cilli during the course of the disease, and that 
repeatedly performed Schick tests can, in such 
cases, evoke anaph) lactic reactions. Par- 
ish 1723 collected 7 cases of this kind from the 
literature and added the same number from 
his own material. In 2 of these cases the 
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anaphylactic symptoms were found to be due 
to hypersensitiveness to the Witte peptone 
that had been used in the preparation of the 
toxin While this may be the explanation m 
some instances the painstaking animal ex 
penmen ts of Neill Sugg and Richardson 17 « 
proved that expenmental anaphylaxis can be 
induced m guinea pigs bv diphtheria toxin or 
toxoid serving as the antigen with antitoxin 
as the antibody in the reaction In human 
beings immediate allergic reactions to diph 
thena toxin are veiy rare but Beck 1727 ob 
serv ed 3 instances in a series of la 726 Schick 
tests 

Finally it is interesting to note the observa 
tion of Siegl 1728 that the injection of diphtheria 
toxoid is sometimes followed withm a few 
days by the appearance of large maculo 
papular exanthems on those skin areas to 
which Loewenstein s prophylactic toxoid con 
taming ointment has been applied According 
to Siegl these manifestations are to be inter 
preted as flare up phenomena and indicate 
active immunization resulting from the pro- 
tective inunction 

AH these investigations make it clear that 
one can no longer doubt the existence of a 
specific allerg) to the diphtheria bacillus fol 
lowing prophylactic immunization or active 
disease 


type when the polysaccharides of the pneumo 
cocci are employed this reaction is type 
specific It has been of value as a guide to 
serum therapy and as a pro Q nostic aid But 
when the pneumococcus protein is used for 
skin testing a delayed inflammatory reaction 
is obtained that is not type specific (Tillet and 
Francis) 

6 Pertussis 

For skin testing Strean 729 recommends the 
use of 0 1 cc of a 1 600 dilution of the endo 
toxin derived from Haemophilus pertussis A 
positive reaction is to be interpreted as an 
indication of susceptibility to this disease 
This test thus bears the same immunologic 
relationship to persussis as the Schick test 
does to diphtheria The skm test must be 
kept under close observation between the 
seventh and twenty fourth hours for the ap 
pearance of erythema since this mamfesta 
tion may be transient Opinion is still di 
vided regarding the merits of this test Thus 
Kunstler 173 ' 1 found it to be a reliable index of 
immunity to persussis while Silverhorne 
Fraser and Brown 1731 report it to be of no 
value Flosdorf et al 173 " had encouraging re 
suits with the detoxified antigen or so called 
agglutinogen prepared from Haemophilus 
pertussis but further study is necessary 


5 Pneumococcal Infections 
The observations reported by Avery and 
Heidelberger have shown that the determi 
nant of type specificity of the various pneu 
mococci is the carbohydrate hapten which is 
different for each type of pneumococcus while 
the determinant of species specificity is the 
protein of the bacillus 
As to the immunologic response of the skm 
in pneumococcic infections the conditions are 
very similar to those observed in diphtheria 
Extracts containing toxin elicit skin mam 
festations only in healthy individuals On 
the other hand bacterial antigens evoke posi 
tive reactions in individuals who have re 
covered from pneumococcal disease The 
positive response is of the immediate wheal 

ns \ eiix J Vl Sues J V and R ciusdson L \ J Immunol 
19 109 1930 

in Beck J R Delawa e Sta e M J 13 26 1941 
1 2 > Siegl J Ach f Kndeb 103 223 1934 


7 Typhus 

With the use of an extract of Proteus Xu 
(Exanthm) Tleck and Hescheles 1733 as well 
as Nemschilov have perfected a skin test for 
typhus This procedure which is analogous 
to the Dick and Schick tests elicits a definite 
reaction in healthy individuals while no cu 
taneous response is observed in typhus pa 
tients or in individuals who have had the dis- 
ease within the preceding four years 

8 Variola and Vaccinia 

Ever since the time of Jenner (1796) cu 
taneous vaccination with cowpox virus has 
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been widely and successfully used for im- 
munization against smallpox. This reaction 
of an organism to the first vaccination differs 
greatly from that of an organism subjected to 
revaccination. The altered reactivity is here 
basically similar to that induced by a second 
injection of foreign serum, or by reinocula- 
tion with living tubercle bacilli, in animals 
previously infected with tuberculosis (Koch’s 
experiment). Von Pirquet’s concept of al- 
lergy* was based on observation of the phe- 
nomena of vaccination and revaccmation, as 
well as of serum sickness and tuberculin hy- 
persensitiveness. 

The following three types of vaccinal skin 
reactions are observed: 

(1) The immune reaction, sometimes called 
the immediate reaction. This consists of a 
macule or papule — never a pustule — and a 
small areola, appearing in about twelve hours 
and lasting for forty-eight to seventy-two 
hours. The subcutaneous induration is read- 
ily palpable at the vaccination site. This 
type of reaction is a clear evidence of immunity 
to smallpox and is to be classified as a posi- 
tive anergy. It is often overlooked, usually 
through failure to examine the vaccination site 
at the proper time, and is therefore often re 
ported as “negative” or a failure to “take ” 
However, there is widespread agreement that a 
complete lack of reaction to vaccination can 
be due only to the use of an impotent or de- 
teriorated vaccine, or of a faulty technic, and 
hence is an indication for revaccination with 
particular care. 

(2) Vacdnoid or the accelerated reaction. 
This goes through the same stages as a primary* 
vaccination, but the entire process is condensed 
into a period of a few days, reaching its height 
on the sixth or seventh day*. However, the 
local reactions are much smaller, and there is 
very seldom any* malaise or fever. This re- 
action is evidence of a partial immunity* from 
a previous attack of smallpox or a previous 
vaccination. The accelerated reaction is the 
basis of Hooker’s 1754 skin test with killed vac- 
cine virus, to determine whether or not the 
individual is susceptible to smallpox. Absence 
to a reaction to this test is interpreted as a 
definite indication for revaccination. This 
test also permits an evaluation of the degree 

'■“Hooke*, S B : J Infect. Dis. 45. 255, 1929 


of immunity*; since it is performed without 
the use of living virus, the procedure is par- 
ticularly* advantageous in cases of dermatitis, 
and also when it is desired to ascertain the 
degree of the patient’s resistance to smallpox, 
without subjecting him to vaccination. 

(3) Primary vaccinia or primary* “take.” 
This occurs in those w ho have never had small- 
pox or been previously vaccinated, or who 
have lost their immunity*. The rapidity and 
severity* of the reaction may be modified 
slightly by some degree of retained immunity. 

In addition, Regan 173j has recently* described 
another type of immediate reaction — not to 
be confused with the immune reaction above — 
occurring only* on primary* vaccination and 
only if the vaccination will subsequently 
“take ” It consists of a minute blanched zone 
appearing almost immediately (within three to 
ten minutes) and quickly* developing into a 
minute white papule with a faint surrounding 
erythema The papule is at the border of or- 
dinary visibility and may require magnifica- 
tion, it persists for about twenty minutes. 
This is a rediscovery of the observation of 
Cohen 1756 

Davidson and Davis 1757 considered the pos- 
sible association of allergy and postvaccinal 
reactions They reported four patients, all 
of whom had a personal or family history of 
allergy*, with unusual reactions eight to ten 
days after vaccination. Purpuric lesions and 
angioneurotic edema appeared in two cases, 
and purpura alone and generalized vaccinia 
in the others 

A number of immunologic methods are 
available for the diagnosis of smallpox. The 
most important is the procedure contributed 
by* Tieche 1738 : in doubtful cases of variola, 
the contents of a fresh pustule from the pa- 
tient are sterilized by heat and then injected 
intracutaneously into a subject previously* im- 
munized, by numerous vaccinations, to vac- 
cinia and consequently* to smallpox. If the 
case is one of vanola (or vaccinia) a charac- 
teristic early reaction begms to develop after 
four hours. Smce such multiple-vaccinated 
subjects are rarely available. Gins 175 * performs 
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the test on \ accine immune guinea pigs instead 
of human beings 

9 Influenza 

Beveridge and Burnet 1740 studied the effects 
of intradermal injection of influenza virus an 
tigens m normal subjects They found that 
intradermal inoculation of a 1 10 dilution of 
unheated or boiled allantoic fluid infected with 
influenza \irus A or B produced a cutaneous 
reaction in most adults and in some children 
Partial purification of the virus did not reduce 
its capacity to cause reactions No response 
was obtained with normal allantoic fluid or 
with suspensions of chick tissue containing 
several times as much protein While in 
adults the size of the reaction could not be 
correlated to the serum antibody titer almost 
all the children reacting positively were shown 
by serologic test to have been infected in the 
past by the corresponding viruses The au 
thors suggest that allergy to the virus may 
play a part in res stance to influenzal infection 
and when infection does occur in the produc 
tion of symptoms 

Dingle and Seidman 1741 found that a specific 
carbohydrate isolated from the type B influ 
enza bacillus could be used for skin testing in 
the same vvaj as pneumococcus polysaccha 
ride Its clinical applicability has not yet been 
determined 

JO Mumps 

A skin test indicative of previous infection 
with the virus of mumps was developed by 
Enders l74 " using as antigen a heat inactivated 
suspension of the parotid gland of a monkey 
infected with the virus Failure to react sigm 
fied in most instances potential susceptibility 
while of several hundred subjects with posi 
tive reactions only a very few subsequently 
developed the disease The results of the 
test also corresponded with observed fluctua 
tions in the specific complement fixing anti 
bodies in man and monkey during and after 
infections with the mumps virus In a series 
of human subjects antibodies occurred in 
about 92 per cent of the serums of those gi\ mg 
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a positive history of mumps but in only 50 
per cent of those who denied having had the 
disease Subsequent study indicated that an 
^apparent infection produces the same degree 
of immunity as an overt attack The Enders 
test may be of particular value m the diagno 
sis of cases of encephalitis without definite 
parotitis but suspected nevertheless of being 
due to infection with the virus of mumps 
Recently the virus has been grown on the 
yolk sac of the chick embryo and has been 
reported to give reliable dermal reactions in 
immune persons (Habel 1713 ) if this is con 
firmed a ready source of antigen for skin 
testing will be available 

1 1 Anthrax 

The relationship of the skin to anthrax 
infection was long a controversial question 
Besredka" i * * * 5 had claimed that guinea pigs could 
not be infected by anthrax bacilli unless the 
latter were given an opportunity to adhere to 
the skin But this claim has been refuted 
by man> investigations (Busson Sobernheim, 
and others) showing that animals can be m 
fected by intracerebral inoculation (contact 
with the skin during the injection being care 
fully avoided) as well as by mouth Further 
more Besredka s assumption that immunity 
to anthrax can be achieved only by way of the 
skin and without the aid of specific humoral 
antibodies has recently been categorically re 
jected For the fact that humoral antibodies 
cannot be demonstrated is not accepted as 
conclusive evidence since it is well known 
that these antibodies are not responsible for 
the changed allerg c reactivity and for the 
immunity of the tissues The view that anti 
bodies play a definite role in anthrax will re 
ceive add tional support if Ziroms findings 
can be confirmed this author reported that 
the reactivity of the skin of normal animals 
can be altered by serums containing specific 
antibodies and also that injection of killed 
anthrax bacilli evokes a delayed inflammatory 
reaction in the skin of previously infected 
animals 

12 Ukdvlai-t Fever (Brucellosis) 

The two types of undulant fever, or brucello- 
sis were formerly regarded as two distinct 
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entities: (1) Malta fever, caused bv Brucella 
melitensis; and (2) Bang’s disease, caused b\ 
Br. abortus. The last-named is responsible 
for the infectious abortion disease of cows and 
hogs. Both diseases can be transmitted to 
man, particularly through drinking contami- 
nated cow or goat’s milk 

The clinical types and the serologic and skin 
test reactions would seem to indicate that 
Malta fever and Bang’s disease are caused b\ 
closely related if not identical organisms 

These infections bring about an alteration 
in the capacity of the skin to react to bruceller- 
gin — a term now applied to both melitin and 
abortm, nucleoprotein substances derived from 
Br. melitensis and Br. abortus, respectiv ely. 
The reaction is generally of the delaved- 
inflammatory type. Ursehel 17 * 4 compared the 
different antigens in routine skm testing for 
brucellosis, including brucellergin, and heat- 
killed suspensions of Br abortus, of Br suis, 
and of both combined. He, as well as others, 
found that the vaccines often caused local ne- 
crosis and were more likelj* to produce sys- 
temic reactions, so that brucellergin is the anti- 
gen of choice. According to Griggs, 174 * the 
initial dose for skm testing should be 0 1 cc 
of a 1 : 120,000 dilution or less. The bruceller- 
gin test is held by some authorities to be far 
more reliable diagnostically than the agglu- 
tination method, a negative reaction ruling 
out the disease except in a small percentage 
of cases of chronic brucellosis, while a positive 
reaction almost always denotes previous or 
present contact with Brucella organisms, 
though not necessarily overt disease. 

While the test appears to be specific, its 
value is depreciated by the follow mg facts. 
The sensitiveness to brucellergin may not 
dev elop until late in the course of the disease. 
The reaction will continue to be positive long 
after the disease is cured, as well as in persons 
who were exposed to contact but did not pre- 
sent any clinical manifestations, particularly 
\ eterinarians, milkers, and laboratory work- 
ers. Thus, Huddleson 1746 observed a direct 
relationship between positive reactions to 
Brucella antigen in symptom-free individuals 
and their opportunity for exposure to infected 
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animals or substances. The sensitivity in- 
creases on repeated contacts. Huddleson pre- 
dicts that 90 per cent of veterinarians treating 
brucellosis in animals will become sensitive 
within a period of two years. Occasionally 
nonspecific reactions occur in other diseases, 
such as tuberculosis, apparently on a metaller- 
gic basis Therefore, the skin test is of value 
onh when considered in connection with the 
clinical and serologic ev idence. It should also 
be kept in mind that the mtra dermal test may 
stimulate a marked nse m agglutination or 
opsonocytophagic titer even in normal sub- 
nets Hence the latter tests should be per- 
formed before skin testing 
Certain symptoms suggest the presence of 
local hypersensitiveness to Br abortus. They 
include the skm manifestations, described by 
Huddleson and Johnson, 1747 Haxthausen and 
Thomsen, 1715 and others, that develop on the 
forearms after manual deliverv of cows in- 
fected with Bang's bacilli Two types of le- 
sions are observed The first type consists of 
ervihemas that dev elop v en rapidly and dis- 
appear within a few hours In these cases 
Huddleson and Johnson observed immediate- 
urticarial skin reactions to abortm antigen. 
\\ Jadassohn, 2 * 5 * however, suggested that 
these er> themas may be attributable to hyper- 
sensitiveness to row protein, because they are 
practically identical with the skin manifesta- 
tions experimentally produced with beef broth. 
The second and far commoner form consists of 
papular, intensely itching eruptions that de- 
velop after a number of hours and persist for 
from several days to three weeks. In these 
cases there is a delav ed-mflammatory reaction 
to abortm Both types show a pronounced 
tendency to recur whenever the skm comes 
into contact with Bang’s bacilli Inunction 
of abortin into the skin of patients results in a 
local exanthem similar to the second form 
described above. 

Both these reactions are apparently the ex- 
pression of a local allergy. In addition, there 
are a few reports suggesting the possibility of a 
generalized allergic process. Makkawejsky 
and Raikadinowshy described bullous-hemor- 
rhagic dermatitides appearing on the forearms 


i <* 11 era, and Johnson, H tt JAMA 44* 1905. 1930. 

>"H Hccthicsin’, H-, and Thomsen, A Arch, ( Dermal, u 
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se\era! days after the patients had removed 
infected placentae These skin manifestations 
then spread to other parts of the body ac 
companted by unbearable pruritus malaise 
chills and fever and sometimes also by 
gastro intestinal disturbances severe rheuma 
toid pains and swelling of the joints 

The senior author 1719 observed two addi 
tional generalized allergic forms one sug 
gested an erythema multiforme exudativum 
and was characterized by hemorrhagic bullae 
and generalized pains in the joints the second 
presented a clinical picture similar to that of 
dermatitis herpetiformis (Duhnng) In both 
conditions there was a strongly positive cu 
taneous reaction associated with focal and 
general manifestations Specific antibodies 
were demonstrable by means of Mueller s ag 
glutination method 

In treating 100 cases of chronic brucellosis 
with various brucella vaccines and filtrates 
Griggs 1745 found some of such extreme hy 
persensitiv eness that they could not tolerate 
a dose of ev en a fraction of 1 brucella bacte 
rium Bj serially diluting the vaccine it was 
found that some of them could be given doses 
of oxidized vaccine equivalent to the amount 
of specific substance theoretically present in 

0 00002 of 1 bacterium The senior author 
observed a similar extreme hypersensitn eness 
in a veterinarian who manifested very marked 
local and sy stemic reactions to the injection of 

1 bacterium Such quantities are not as 
ridiculously small as they appear since ac 
cording to the theories of physical chemistiy 
the size of the protein molecule is such that 
specific proteins are present m doses as small 
as 1 X 10 -1 * of a bacterium Griggs observed 
that by the use of sufficiently minute doses 
desensitization and immunization performed 
alternately and repeatedly in the same case 
gave encouraging results Others have re 
ported encouraging therapeutic results with 


disease is complicated by chancroidal bubos 
(Ito 1750 ) For this test Reenstierna 751 em 
ployed a suspension of bacilli that had been 
killed by two weeks on ice The reaction is 
of the delayed inflammatory type However 
it must be remembered that the positive skin 
reaction is not obtained until about the 
twentieth day of the disease different reports 
varying from six days to five weeks It is 
important to note that the altered reactivity 
of the skin persists for decades after the dis 
ease has been cured and possibly for a life 
time Thus in one surv ey one third of a 
series of Ivegro adults not kno vn to have had 
chancroid recently gave positive reactions 
(Heyman et al ,75i ) 1\ ithin the limits of 

these reservations the test is generally con 
sidered highly diagnostic However more 
recent studies indicate that only 70 to 80 per 
cent of proved cases exhibit positive skm tests 
and that those with negative reactions are 
likely to remain so on retesting some weeks 
later (Heyman et al ,7M ) 

Itos successful passive transfer experi 
ments with animal serum and the demonstra 
tion of complement fixing antibodies in the 
blood of chancroid patients seem to indicate 
that antibodies play a role in the development 
of the positive intracutaneous reaction Fur 
thermore the good results obtained with 
vaccine therapy (eg Dmelcos vaccines) and 
the local focal and general reactions appear 
mg in the course of this treatment point to an 
alteration in the reactivity of the organism 

14 Gonorrhea 

The great majority of the authors who have 
investigated the cutaneous and intracutaneous 
reactions to living or killed cultures of gon 
ococci have come to the conclusion that skm 
tests are of no practical diagnostic value in 
this condition since numerous healthy con 
trol subjects give positive reactions (for bib 


brucellergin hography see Pooman 1 

Engel on the other hand claims to have 
13 Chancroid (Ulcus Molle) achieved specific reactions with the soluble 

By means of intracutaneous reactions to gonotoxm comphgon and that its specificity 
Ducrey s bacillus vaccine it is possible to was confirmed by successful passive transfer 
demonstrate that the reactivity of the skin of , Il0 T at b f D«mat u s P h tu jh nil 
ulcus molle patients has been specifically al rxesstixu-va j acu dermat ene eoi i » i«i 
tered particularly so when the course of the a^Beesov p b and shildov w ii j a h 
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of the hypersensitiveness by the Prausmtz- 
Kuestner technic. However, the significance 
of these toxin reactions has also been hotly 
disputed. 

Other authors (Casper; Dmitriew and Demi- 
dowa) are of the opinion that they have dis- 
covered a diagnostically useful specific anti- 
gen in the polysaccharide fraction of the 
gonococcus. Corbus and his associates 1134 
recommend the bouillon filtrate for eliciting a 
sharp cutaneous response. This recommenda- 
tion was seconded by Conrad and YVishengrad. 

Although it has not yet been conclusively 
pro\ed that there is an allergic reactivity of 
the skin in gonorrhea, the existence of an 
immunobiologic process is strongly suggested 
by a number of observations: for example, 
by the presence of complement-fixing anti- 
bodies. 

D. CHRONIC INFECTIOUS DISEASES 
1. Tuberculosis 

E\er since the publication of Koch’s funda- 
mental experiment (1891), it has been known 
that a tuberculous organism reacts differently 
to reinfection than to the initial infection, 
and that this altered reactivity is generally 
expressed by manifestations of increased local 
sensitiveness. Thus, a healthy animal re- 
sponds to infection w ith tubercle bacilli by the 
formation, after about ten to fourteen days, 
of a hard nodule at the site of infection, which 
develops into an ulcerous lesion, until the 
animal finally succumbs to the infection On 
the other hand, tuberculous guinea pigs re- 
spond to the administration of tubercle bacilli 
with edema, hemorrhage, and necrosis in the 
site of injection within from one to tw o days — 
manifestations that soon retrogress, however, 
without having been accompanied by any 
appreciable systemic involvement (see 
Table 2). 

The questions of the relationship and inter- 
dependence of allergy and immunity in tu- 
berculosis have been discussed in some detail 
in chapter II. Here we shall consider pri- 
marily the extent to which immunobiologic, 
anatomic, and clinical phenomena are inter- 
related in tuberculosis. 


*' s * Co»»r=. B C., and Coisrs, B C, Jt J A II A 1H- 113. 
1941 . 


Ranke 1735 identified the following three im- 
munobiologic states in tuberculosis: the pri- 
mary complex, the generalized forms, and 
chronic isolated organ tuberculosis. In the 
first stage, the so-called primary lesion de- 
velops at the site of infection, in association 
with enlargement of the regional lymph glands 
(primary complex). In the overwhelming 
majority of all cases, the primary' complex is 
to be found in the lungs; second in order of 
frequency, in the gastrointestinal tract; and in 
only a small percentage in the other organs, 
including the shin. Allergy- subsequently- de- 
velops after a certain incubation period, the 
length of which is determined primarily- by 
the type of infection: because of the very- rapid 
dissemination of the bacilli, the incubation 
period in intracardiac infections in animal 
experiments is much briefer — taking about 
ten days — than it is after subcutaneous or 
intracutaneous infections, in which from two 
to six weeks are required. In human beings, 
the allergic state commences about eight weeks 
after the infection (E. Loewenstein). At this 
time the tuberculin reaction becomes positive. 

When the disease progresses beyond the 
primary complex, it enters into the second 
stage, in which the bacilli are distributed 
throughout the organism by way of the blood 
and lymph vessels, thus bringing on general- 
ized tuberculosis. This stage is characterized 
by a marked degree of hypersensitiveness, 
manifested by unusually strong reactions to 
tuberculin. 

Just as the disease may- fail to progress be- 
yond the phase of the primary complex, so 
too it may come to an end during the second 
stage. But when it continues to progress, it 
enters into the third stage, in which the hy- 
persensitiv eness becomes less and less evi- 
dent and is, in fact, replaced by- a certain 
degree of hyposensitiveness or even immunity-, 
this usually suffices to prevent further hema- 
togenous or lymphogenous metastases The 
disease is thus confined to the organs already- 
affected, enters upon a long course, with a 
tendency to spontaneous involution (e g , 
chronic lupus). But even in this case, the 
condition can progress by contiguity- — for ex- 
ample, by extension from a tuberculous lymph 

i-* Rants:. K E AttsSwaehlte Schrilteo *or Tob*rkcl»>ep3tb- 
ologie Berlin, PiS 
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gland to the skin The tuberculin reaction 
is now manifested by only slight local focal 
and general responses since the organism has 
acquired a high degree of tolerance to tubercu 
hn This state can ultimately develop into 
one of positive anergy 

It must not be denied however that 
Rankes 17 * 3 pattern does not always strictly 
coincide with clinical observations One 
rarelv encounters at autops) perfectly clear 
cut examples of the first second or third 
stage what is usually observed is a combinv 
tion of exudation and proliferation Quite 
commonly evidence of various types of al 
lergy are observed m one patient and even in 
one organ According to Pagel 1746 each focus 
of infection passes through the vanous al 
ler e ic stages It is therefore not the presence 
of a single form of allergic tissue reaction but 
the predominance of one and the rate of 
transition from one form to another that is 
characteristic of the pathologic anatomic pic 
ture of the tuberculous process (Staehelin 7 7 ) 
It should be borne in mind that tuberculous 
allergy does not m the course of time change 
more or less abruptly from one type to another 
but that the hypersensitiveness expressed by 
acute tissue reactions slowly and gradually 
passes over into a state of relative insensitive 
ness characterized by chronic proliferative 
tissue reactions And it must be remembered 
furthermore that this change does not occur 
simultaneously throughout the organism 
rather the transition takes place at different 
times tn the different organs However de 
spite a number of modifications to which it 
has been subjected m the course of time the 
teir>. t T iYi/Lvpk. *if» Tfruiha.i, 7 * 5 dnctenn, w, stiJl 
valid — namely that the course of a tubercu 
lous disease is dependent to a considerable 
extent upon the organism s hypersensitive 
ness 

The diversity of the manifestations of tu 
berculosis may be explained on the basis of 
the variations in the influence exerted by the 
three following factors the individuals pre 
disposition the number and virulence of the 
bacilli and the immunologic state of the 
organism As specifically regards the his- 


« Pagel W d Kayne G G Pagel W and O Shatigbnessy 
Pulmonary Tuberculo s New Vo k Oxfo d 1939 
i Staebeiin R Helvet med acta 1 56S 193 


tologic aspects of tuberculous allergic hyper 
sensitiveness the following forms are differ 
entiated (1) the progressive caseous type 
which occurs when there is excess tuberculous 
antigen and only a small supply of antibodies 
(2) the exudative form caused by the presence 
of much tuberculous antigen and 1 gh anti 
body content (3) the proliferative type re- 
sulting from the reaction between a relatively 
small amount of antig°n and i large supply of 
antibodies 



(Lichen Scropulosorlm) 

Tuberculosis of the skin has been subdi 
videdbyj Jadassohn 4 according to the type 
of allergic tissue reaction into three groups 
(1) the so called classic tuberculosis (2) the 
tuberculids (3) the positive anergic forms 
The first group comprises tuberculosis Iuposa 
(lupus vulgaris) showing typ cal tuberculous 
structure and few bacilli as well as tuberculo 
sis verrucosa cutis tuberculosis coll quativa 
(scrofuloderm) and tuberculosis ulcerosa mi 
lians All these forms are distinguished by a 
particularly high degree of tuberculin hyper 
sensitiveness The tuberculids may be di 
vided into the lichenoid (Fic 226) papulo 
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necrotic (Fig. 227), and indurative forms 
Bacilli are hardly e\er found here, either 
microscopically or by means of cultures, his- 
tological!}', there is a combined picture of 



and Daner-Roussv’s sarcoids, lupus pernio, 
and lupus milians (Kaposi). Most of these 
forms ha\e thus far been found to be free of 
bacilli and are characterized, in addition, by 
a tissue rich in epithelioid cells, as well as by 
the absence of inflammation. This entire 
group is marked by the almost invariable 
absence of cutaneous hypersensitiveness to 
tuberculin (specific positive anergy). It is 
noteworthy, furthermore, that when cutane- 
ous tuberculosis (especially lupus vulgaris) 
is complicated by visceral tuberculosis, there is 
a tendency toward lessened sensitiveness to 
tuberculin, while if active visceral and cu- 
taneous tuberculosis coexist, the tendency is 
toward increased sensitiveness (Bonnevie and 
With 17 **) 

Volk's 109 classification presents a clear and 
concise picture (Table 39) 

TUBERCULIN 

Today there seems to be little if any doubt 
as to the allergic character of numerous clini- 
cal manifestations of tuberculosis m human 
beings and animals. Until quite recently, 
however, the question as to whether only the 
tubercle bacillus, or Koch’s old tuberculin as 
well, could be considered as the antigen, was 
still bitterly controversial The positive tu- 
berculin reaction in tuberculous human beings 
and animals unquestionably corresponds to 
the early reaction noted in Koch’s fundamental 
experiment. However, the facts that in 


Table 39 —Relation of Cutaneous Tuberculous to Decree of Infection and State of Immunity 


j Sue of 

Abundant Tubercle Bacilli Vbsent 1 
or Scant Antibody Content 

Moderately Numerous Tubercle 
Bacilli Scant to Vloderate Vntiboi) 
Content 

Numerous Tubercle Bacilli High 
Antibods Content 

Cutis 

disseminated miltarv tubercu- | 

1 OS1S | 

hematogenous lupus (lupus mil 
lans faciei, postexanthemat- 
ous lupus) 

tuberculids (tuberculosis li- 
| chenoides, papulonecrotic 
tubercu lid) 

Suborns 

multiple tuberculous abscesses^ 

tuberculous gummata (colli- 
quative tuberculosis) 

indurative tuberculosis (erv- 
thema mduratum of Bazin) 


tubercles and banal inflammation. As a rule, 
rather strong doses of tuberculin are required 
to produce a positive cutaneous reaction in 
patients with tuberculids. The more or less 
anergic forms of tuberculosis include Boeck’s 


human beings it is generally impossible to 
achieve allergization with tuberculin, and that 


Bowevie. P., and With. T K Arch f Derma t u Syph 175 
181, 1937 

n»VoLE, R Tuberku)o«e dcr Haut In Hsndb dff Haot u 
Geschlcchtskr, rot 10.pt 1,1931 



460 


Allergy 


the tuberculin test is invariably negative in 
passively immunized animals as well as m 
nonmfected offspring of a tuberculous mother 
animal, ha\e been advanced by a number of 
authors as arguments against the antigenicity 
of tuberculin Ne\ertheless, m recent years, 
more and more authorities have come to 
accept the view — although they have to resort 
to various working hypotheses — that there is 
such a thing as a genuine allergy to tubercu 
hn, that, indeed, such an allergy must exist 
in order to permit a logical explanation of the 
fact that the tuberculin test demonstrates the 
specific hypersensitiveness of an individual 
infected with tuberculosis 
Thus, Moro and Keller and other authors 
succeeded, by the local injection of conjugate 
protein antigens (tuberculin plus covvpox 
lymph or organ extracts from normal animals), 
in producing hypersensitiveness to tuberculin 
in non tuberculous infants, furthermore, they 
similarly achieved allergy to tuberculin in 
animals without resorting to tuberculous in- 
fections Fernbach and Siegel, however, dis 
pute the specificity of the hypersensitiveness 
produced in this manner 

As to the passive transfer of tuberculin hy 
persensitiveness by means of animal experi- 
mental methods or the Prausmtz Kuestner 
procedure, while the literature contains re 
ports of numerous negative results, there are 
some unequivocally positive ones (Brack, 
Lehner and Rajka, Biberstein and Giesser, 
Konrad 1760 , Corper and Cohen 1761 , and others) 
The latter, of course, were encountered only 
in cases with an extraordinarily high degree of 
cutaneous tuberculin allergy Chase 668 found 
that cellular passive transfer was possible in 
guinea pigs which had been rendered hyper 
sensitive to tuberculin by subcutaneous in 
jection of killed tubercle bacilli suspended in 
liquid petrolatum After five to nine weeks 
when cutaneous reactivity to tuberculin was 
pronounced, exudates were induced in the 
peritoneal cavities by intraperitoneal injec 
tions of liquid petrolatum, and consisted 
mainly of large mononuclear cells These 
cells, after washing, were injected mto normal 
guinea pigs, which manifested tuberculin hy 

<W> Koksad J Wien tin Wcbnschr 45 1081 1108 1134 1932 
tn Co»PE* H J and Cohen M L Am Rev Tuberc 48 329 


persensitiveness after two or three days fol 
lowing intraperitoneal injections or twenty 
to thirty six hours following intravenous in 
jection Similar transfer was never effected 
with the donor s serum or with the peritoneal 
exudates of nontuberculous guinea pigs 
In this connection certain substances must 
be mentioned — the so called procutines which 
Fellner demonstrated in tuberculin papules, 
and which have the property of enhancing the 
effect of tuberculin These findings have been 
confirmed by the extensive investigations of 
Martenstein and Schapiro Hoke and Lang, 
and Wichmann Moreover, it has also been 
possible to demonstrate the presence in tu 
berculin papules of substances — the so called 
anticutmes — that inhibit the tuberculin effect 
(Pickert and Loewenstem Jadassohn and 
Martenstein 1762 ) These have been detected 
particularly in patients with skin mamfesta 
tions associated with positive tuberculin an 
ergy Since it has been ascertained that the 
tuberculin inhibiting substances are as a rule 
thermolabile and that the enhancing sub- 
stances are not, it is now possible to separate 
them In addition to these tuberculin m 
hibiting and tuberculin enhancing substances, 
the serum of tuberculous patients has been 
found to contain certain complement deviat 
ing precipitating, and agglutinating anti 
bodies Morever, Corper and Cohen 1761 
showed that the blood from tuberculin immune 
guinea pigs prevented tuberculoprotem sensi 
tization and tuberculin anaphylactic shock 
when injected into normal guinea pigs, but not 
m those already tuberculin sensitive The 
bulk of this evidence makes it appear more 
than likely that the tuberculous organism’s 
altered reactivity to tubercle bacilli and thew 
products is attributable to the action of anti 
bodies 

The following points are also worthy of 
note 

(1) The very commonly observed increase m 
the degree of tuberculin hypersensitiveness in 
a tuberculous individual resulting from re 
peated injections of tuberculin is followed in 
time by a decrease in the hypersensitiveness 
While the phenomena of sensitization and 
desensitization do not, in themselves, con 

>«» Jadassohn, W and Masienstein II Kirn Wehnscbr 2 
1210 1923 
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dushely prove that antibodies take part in 
the gi\ en reaction, analogy w ith other allergic 
states at least strongly suggests such a mech- 
anism. 

(2) The assumption that antibodies are m- 
\ olved is supported by the fact that tubercu- 
lous foci and the sites of former tuberculin 
reactions flare up after injections of tuberculin 
— observations that surely' could be most read- 
ily explained by' the presence of antibodies 

(3) A similar mechanism is suggested by 
the occasionally’ encountered ins- like or corym- 
bifonn tuberculin reactions, because analogous 
reactions are obser\ed in serum sickness and 
in other conditions in which the action of anti- 
bodies is generally’ accepted. 

(4) The appearance of tuberculin exanthems 
may also be regarded as the expression of an 
antigen-antibody' reaction. These cutaneous 
manifestations, which take the form of urti- 
carial, lichenoid, and occasionally even bullous 
eruptions, sometimes appear after unusually’ 
strong local responses to the intracutaneous 
administration of tuberculin, Pirquet tests 
(Kristjansen), or e\en Moro tests (Geissler). 
This group in all probability’ should also take 
in the so-called early tuberculous exanthems 
that can be erythema-multiforme-like (Uffen- 
heimer, von Moritz) The early exanthem is 
most commonly' observed m the transitional 
stage between the preallergic and the allergic 
phases, when the tuberculin reaction is still 
negathe — in other words, at the end of the 
primary and at the beginning of the secondary 
stage. The significance ef the manifestsiteti 
lies in the fact that diagnostically it is equn a- 
lent to a posithe tuberculin reaction. 

An unusual case of tuberculin exanthem, 
which was described in detail by Konrad 17 * 4 
and in which the senior writer succeeded in 
passix ely transferring the tuberculin hyper- 
sensitiveness, seems w orthy of special mention 
here, and is illustrated by the tw o accompany - 
ing photographs (Figs. *228, 229). 

(5) Employing a preparation of purified 
principle of old tuberculin — the so-called /3- 
tuberculin — Kallos 109 succeeded in evoking 
immediate-urticarial skin reactions as well as 
specific uterine contractions (Schultz-Dale 
technic) in tuberculous guinea pigs. He con- 
cluded, therefore, that the reaction to tu- 
berculin is to be regarded as an allergic 



Fic 228 t vlscxi. Case or Tcberci li\ 

Hi PERSENSITIVENESS 

Papulo\esicuIar exanthem appeared after intracu- 
taneous tubercukn test that produced necrotic reaction 
(Fic 229) 



Fic 229 Hyperergic Reactions to Old Tlberccli.v 
Upper, to 1:100,000 dilution, lower, to 1 : 1,000,000,- 
000 dilution Same patient as in Fic 228 

phenomenon based on an antigen-antibody 
reaction. Similar experiments had pre\ iously 
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been reported by \V Jadassohn Likewise 
Chase 1763 was able passively to transfer tu 
bercuhn sensitivity with the serum of guinea 
pigs which had been immunized simultaneously 
with killed tubercle bacilli in paraffin oil and 
with a conjugated antigen Lastly Seibert, 1764 
employing purified tuberculm protein, sue 
ceeded in establishing in animals a high degree 
of allergy, which could be transferred pas- 
sively The antibody to tuberculm protein 
(P P D ) can be demonstrated by means of the 
precipitin test, electrophoretic identification, 
and uterine strip contraction (Seibert 17 ®) 

From this discussion, it will be seen that 
the question whether tuberculin is to be re 
garded as an antigen can today be answered in 
the affirmative almost with experimental cer 
tainty Moreover, on the basis of their 
original work, Lewis and Seibert 1766 concluded 
that the antigenicity of tuberculoprotein can 
be favorably compared with that of other well 
known protein antigens such as egg albumin 
and horse serum Thus, Corper and Cohen 1 61 
showed that guinea pigs could be anaphylactic 
cally sensitized to tuberculoprotein that the 
sensitivity could be passively transferred in 
many instances, and that desensitization 
could be accomplished by appropriate treat 
ment 

On the other hand, Seibert 1767 has demon 
strated that the purified protein derivative of 
tuberculin (PPD) is in itself incapable of 
producing antibodies but can elicit a skin 
reaction in a tuberculous organism, further 
more, PPD can be rendered antigenic by 
adsorbing it on aluminum hydroxide, thus 
demonstrating its hapten nature It is pre 
pared by growing the tubercle bacillus on a 
synthetic protein free culture medium, thus 
avoiding contamination with foreign protein 
This refined tuberculoprotein has largely re 


mg of old tuberculin In cases of manifest 
tuberculosis it is advisable however to test 
with one tenth or one hundredth of the first 
dose in order to prevent too strong a reaction 
In the undiluted dry form tuberculin PPD 
is stable practically indefinitely Once di 
luted it maintains its potency for a few days 
at refrigerator temperatures 
Because of its standard potency stability 
simplicit} of preparation and freedom from 
extraneous proteins, the purified protein dem 
ative of Seibert is considered by the National 
Tuberculosis Association as superior to old 
tuberculin Many authors have compared 
the two tuberculins as to accuracy, and have 
found a remarkable conformity In this con 
nection the work of Thomas 1768 on patients 
with tuberculous dermatoses is particularly 
worthy of note 

Let us now briefly consider the clinical value 
and the practical significance of the tubercu 
lm tests 

The specificity of the tuberculin reaction 
with Koch s old tuberculin’ 1 ' is now almost 
universally recognized However, according 
to Zieler and Haemel a reaction is to be inter 
preted as positive only when its maximum is 
attained after forty eight hours or when it 
persists for at least that long and when it 
retrogresses gradually Furcolow et al 17# * 
hold that cutaneous reactions elicited only 
with large doses are probably non specific, 
and suggest that the test dose of tuberculin 
should not exceed 0 0001 mg Subsequent 
subcutaneous injection of old tuberculin will 
cause the test site to flare up and to present 
what can be histologically identified as a 
tuberculoid structure 

As to the diagnostic value of the tuberculin 
test, it may definitely be said that a positive 
reaction in infants clearly proves the presence 


placed the highly complex and variable old 
tuberculin for diagnostic purposes The first 
dose of P P D is 0 00002 mg , which is equiv 
alent to from 0 002 to 001 mg of Koch’s 
old tuberculm (the strength of the latter vanes 
with different preparations), the second dose 
of 0 005 mg is approximately equivalent to 1 


of a positive tuberculous process, and that a 
negative result in older children is generally 
an indication of the absence of tuberculosis — 
thus the absence of a reaction can be of de- 
cisive differential diagnostic significance in 

• Old tubercu 1 n s a filtrate of broth cultured tubercle bac 111 
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cases of doubtful lung affections or of puzzling 
joint or bone diseases. 

The extensive studies of de Assis 1770 prove 
that during the course of the tuberculous pri- 
mary infection of infancy, the tubercuhn 
allergy of the skin is established progressively 
through a preallergic period ("uifratuberculin 
allergy”) the presence of which has not been 
previously demonstrated The intradermal 
inoculation of dead bodies of the tubercle 
bacillus (0.1 mg. of BCG vaccine killed by 
heat) in children who are in the preallergic 
period is accompanied by specific and charac- 
teristic reactions that permit the recognition 
of the preexistence of a virulent tuberculous 
infection before the appearance of cutaneous 
allergj- and consequently of the X-rav signs 
and the local and general clinical symptoms 
These reactions are characterized by a rapid 
and intense nodular infiltration at the site of 
inoculation at least 5 mm in diameter and pre- 
senting in some instances, even at this early 
stage, caseation Xo definite relationship 
could be established betw een these local 
changes and the early causes of tubercuhn 
hvpersensiti\ eness Oral revaccmation with 
living BCG did not exert any apparent influ- 
ence on the frequency or intensity of the latent 
allergy. 

In adults, according to numerous authors, 
only a negative test is of any significance: the 
absence of reaction implies freedom from tu- 
berculosis — provided that the test made with 
1 mg. mtracutaneously is negative, and that 
there are no clinical conditions present that 
might make for a negative anergy For it 
must be remembered that positive tuberculin 
reactions fail to appear, for a while, in the 
presence of certain infectious diseases (measles, 
varicella, whooping cough, and grippe), of 
fever, in the earl} stages of pleural and peri- 
toneal effusion, and occasionally also during 
the menstrual period and pregnane}-, as well 
as throughout the course of miliar}- tubercu- 
losis, tuberculous meningitis, and tuberculous 
cachexia (see p. 24). On the other hand, a 
posithe tuberculin test in an adult indicates 
nothing more than that the individual has, at 
some time or other, had a tuberculous infec- 
tion; and that the altered reactivity resulting 

De X$>rs. A : Foreign Letters. J. V. M. A 121: M5. 1943. 124. 
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from the interaction between the bacilli and 
the organism still persists. Lastly, it should 
be noted that the tuberculin reaction may be 
increased by repeated mjections of tuberculin, 
as well as by repeated administration of other 
bacterial protein (e g , in the form of vaccines). 
How ev er, Levine and Sachett 1771 and Furcolow 
et al. 1 ™ deny that frequent inoculations with 
tuberculin are capable of inducing cutaneous 
sensitivity, even in large doses (100 mg), nor 
did they find any evidence that local sensitiza- 
tion of the tissues results from repeated 
tubercuhn tests in the same dermal area. 

It is still a highly contro\ ersial question 
w hether or not the strength of a tuberculin re- 
action is to be considered as a definite measure 
of the individual’s degree of immunity Rela- 
tive!} few observations support the view that 
there is a certain relationship between the 
activity of the tuberculosis and the intensity of 
the tuberculin reaction Thus, Cummins, in a 
study of mine workers in South Africa, found 
that 15 per cent of the individuals giving 
strong!} positive reactions eventually ac- 
quired the disease, of those giving weak reac- 
tions, only 7 per cent, and of those not reacting 
at all, only 3 per cent were subsequently found 
to have symptoms of active tuberculosis. 
Equally undecided is whether a tuberculin- 
positive or a tuberculin-negative individual is 
more likely to develop active tuberculosis. 
Kane ,6st cites an approximately equal number 
of reports indicating (1) that a positive test is a 
definite index of relative immunity, (2) that 
the incidence of the development of tubercu- 
losis is higher in tuberculin-positive groups 
than m tuberculin-negative groups, and (3) 
that there is no difference in the incidence of 
pulmonary tuberculosis between negative and 
positive reactors. 

It has been claimed by various authorities 
that the hypersensitiv eness to tuberculin grad- 
ually regresses m cases in which the tuberculo- 
sis is really cured. Not infrequently, calcified 
pulmonary lesions are demonstrable on the 
roentgenograms of persons w ho are tuberculin 
negative. Moreover, large senes of subjects 
followed by repeated tuberculin tests show a 
reversal of the reaction from positive to nega- 
tive in a certain proportion of cases (2 to 11 

t~Ti ixvcsz, 51 L, ind Svcsett, if. F.J Am. J. DIs. Child. W: 

1014, 1M2. 



464 


Allergy 


per cent, according to various investigators) 
o'er a period of years On the other hand, 
\er} strong tubercuhn reactions are occasion 
all), observed in individuals who have no 
histor) of active tuberculosis and who fur 
ther, do not Jater develop this disease 
On the basis of extensive experimental in 
vestigation Appel and his associates 177 ’ re 
cently arrived at the conclusion that there is 
no such thing as a constant relationship be- 
tween the activit) of the disease and the in 
tensity of the tuberculin reaction Therefore, 
the tubercuhn reaction is to be interpreted as 
only an index of susceptibility rather than as an 
indication of infection (Corper) On the other 
hand, in a necropsy study of 29 cases, Brosms 
and Woodruff 1773 JmuwJ some mw-Uhvon he 
tween tuberculin anergy and the number of 
acid fast bacilli in the lesions Thus, in cases 
with little or no tuberculin sensitivity, many 
bacilli were present and appeared to be pro 
liferating In those with marked reactivity 
before death, few or no bacilli were found, 
and then only in caseous tissues or exudates 
This is explained by the avascular barrier of 
the cavities, which prevents the passage of 
the immunity or growth inhibiting factors 
present in the sensitized tissue from reaching 
and destroying the bacilli by lysis 

The strong tuberculin reactions encountered 
in cases of rheumatoid arthritis are also strik 
ing Such responses are not to be interpreted, 
however, as proof of the tuberculous character 
of all these cases, but rather as a metallergic 
reaction This means that there is not only a 
specific hypersensitiveness to the bacteria re 
sponsible for the rheumatic condition, but also 
a metaspecific reactivity to tuberculin Nor 
are the strongly positive tuberculin reactions 
often observed in asthmatic patients to be 
considered as specific Although it is gener- 
ally true that in certain forms of tuberculosis 
the reactions to tuberculin are especially 
strongly positive it must be remembered that 
exceptions to this rule are by no means un 
common, it is imprudent, therefore, to assume 
that a strongly positive reaction in an adult 
is necessarily proof that a given disease (e g , 
an arthritic disorder) is due to tuberculosis 

i n Appel J M Douglas B H Jocj T R and Huns H S 
Am Rev Tuberc 36 303 1937 
1773 Beosius \\ L and WooDauFT C E ibid 50 473 1«4 


The result of a single tuberculin test is of 
little if any value in determining the degree of 
activity of the disease process or in aiding the 
physician to venture a prognosis Attempts 
have been made to draw conclusions from the 
relative intensity of the reaction following a 
Second injection of tubercuhn A stronger 
reaction following the second injection was 
Supposed to favor the diagnosis of an active 
tuberculous process But Reichel and Mil 
bradt found that this increased response was 
given by no less than 60 per cent of the clini 
Cally healthy individuals tested 

Four different tuberculin skin tests are 
available at present 

(1) The cutaneous tuberculin test or Pirquet 
test (for technic, sec p 2JP) If this test 
proves negative, an intracutaneous test should 
be performed forty eight hours later The 
ihterval should be no longer, since cutaneous 
allergization of the tuberculous organism sets 
ifi after four days A positive cutaneous re 
action to undiluted old tubercuhn js of about 
the same intensity as the reaction to an in 
tracutaneous injection of a 1 10,000 dilution 
(001 mg) The chief disadvantage of the 
Pirquet method of administering tuberculin 
15 that there is no way of knowing how much 
tuberculin actually enters the organism from 
the abraded area 

(2) The intracutaneous method of Man 
tpux 1774 (for technic, see p 161) 

(3) The percutaneous method of Moro, 
which consists of inunction into the skin of a 
50 per cent tuberculin ointment composed of 
e<jual parts of hydrous wool fat and pure tu 
bercuhn (Fzc 54 p 172) 

(4) The patch test method* with tuberculin, 
fitst conceived by Lautier (1908), rediscovered 
by Nathan and Kallos 1775 and perfected by 
Vollmer and Goldberger 1776 The tuberculin 
Pitch test is simple, practical and reliable 
(Figs 230 231) It is somewhat more sensi 
ti\e than the Pirquet test and slightly less 
sensitive than the Mantoux with 0 l mg of old 
tuberculin For routine work, the ‘ Vollmer 

• Ji js ol interest to note that the patch test method has been 
used w th tnchophyl n by Sulzberger and Lewis " * and with 
oil omycio by Ramel and Benz get mi 

• * Mantoux C and Roux E Compt rend Acad d sc 147 

3aa 1908 

un E sod Kailas F X) o VVrbnschr 10 2392 1931 
‘"•Vollmef H and Gotcbesge* E W Am J Dis Chid 43 
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patch test can be recommended as the initial test 
in place of that of Pirquet. If it is negati\ e 
at the end of one week, a Mantoux test with 1 
mg. (0 1 cc. of a 1 : 100 dilution) of old tu- 
berculin, or of a second strength solution (0.005 
mg.) of tuberculin P.P.D , should be carried 
out If there is a discrepancy, the Mantoux 
reaction is regarded as the decisi\e one 
(Vollmer and Goldberger 1777 ) Keresztun 1775 
renewed the literature concerning the tu- 
berculin patch test and found that the com- 
bined data show that 15 per cent of the Man- 
toux-positi\e subjects had a negath e patch 
test, while 3 per cent of the Mantoux-negatn e 



Tcberccux Patch 
Fig 230 Tvpical papular reaction to epidermal Fi 

application of old tuberculin (Vollmer test) 


portion of the adhesii e becomes loose, it must 
be immediately covered by a fresh piece, as 
close contact between the skin and the patch 
is required. The patch is remo\ ed after forty- 
eight hours, the test is read at that time, and 
again after another fort\ -eight hours 

The ophthalmic (Wolff-Eisner, Calmette), 
the nasal (Dupont and Milnier), and the ure- 
thral tests (Oppenheim) are scarcely ever used 
at present. 

In addition to the local reaction, focal and 
general manifestations not infrequently ap- 
pear after tuberculin testing Numerous au- 
thors — Doerr for one — consider the tuberculin 



231 Eczematous reaction, rarely encountered 


persons ga\e a posithe one. In a series of 
se\eral hundred cases, Pascher and Sulzber- 
ger 1779 found that the patch test corresponded 
uniformly with reactions to Mantoux (intra- 
dermal) tuberculin tests. The reactions were 
\esicular, papular, or vesiculopapular; in a 
few instances maculopapular and, in one, 
psoriasiform responses were observed. Cer- 
tain technical factors are, however, of im- 
portance in avoiding poor results. The patch 
test area must be kept absolutely dry. If any 

t — Ibid ST. 1271. 1939 

r ’’ KriEsrrcmi, C Am Rt\ Tabttc 41.94. 1941. 
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reaction to be of diagnostic significance only 
when it includes a focal reaction, for, these 
authorities hold, only the latter offers concrete 
evidence of the tuberculous character of a 
disease In pulmonary conditions, a dose 
capable of calling forth such a focal response 
is, of course, dangerous; in cutaneous and 
bone tuberculoses, however, the procedure 
may safely be employed, so long as the lungs 
are not imolved. In cases of suspected skin 
tuberculosis, the perifocal tuberculin test 
(Strassberg) can be diagnostically helpful: if 
tuberculin injected into the periphery of a 
skm lesion evokes a much stronger reaction 
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than an injection into an unaffected skin site 
the lesions are presumably tuberculous 
According to Volk tuberculin tests per 
formed on skin sites pre\ lously exposed to 
natural sunlight or artificial quartz h 0 ht irra 
diation elicit relatively weaker reactions On 
the other hand relatively stronger responses 
are ev oked in skin sites prev lously irradiated 
with grenz (Bucky) or roentgen rajs (Ron 
rad I ' M observations by the senior author) 
Although it is impossible to differentiate 
between human and bovine tuberculosis by 
means of intracutaneous tests with the corre 
sponding tuberculins this can apparently be 
done with avian tuberculin in cases of avian 
tuberculosis Thus the senior author 1 50 has 



tenuated bacilli and tuberculinl Unfor 
tunately however we do not as yet possess 
anything like a dependable specif c method 
although some gratifving results have been 
reported Choucroun 5 has reported the 
presence in a paraffin oil extract of heat killed 
tubercle bacilli of a sensitizing substance 
capable of protecting animals against tubercu 
losis Tuberculin is sometimes of value in 
the treatment of skin tuberculosis In the 
presence of a specific positive anergv in which 
the tuberculin reaction is negative repeated 
subcutaneous injection of a mixture of animal 
serum and tuberculin will according to 
Cans s produce positn e tuberculin reactions 
(method of conjugation) and thereby render 



Fig 232 Ulcerative Reaction to Avian Tlberctlin 
Intracutaneous test ith 0 1 cc oft 1 000 000 di hit on in patient with avian tuberculos s Reacton to old 
tubercul n (1 10000 d lution) \as negat ve 

observed a number of such cases fa ling to the organism sensitive to tuberculin An 

react to old tuberculin but responding to other method suggested by Konrad 1760 is to 

avian tubercubn with exceedingly strong local irradiate certain skin sites with Bucky s 

manifestations (Fig 232) It should be noted grenz ray s or w ith roentgen ray s and on the 

bOTveter that such a positive a\ian tuberculin following day to inject tuberculin well within 

reaction in the presence of a negative old tu the irradiated sites The altered reactivity 
bercuhn test is to be evaluated as strong thus achieved is by no means restricted to the 
evidence but not as definite proof the final irradiated areas but is demonstrable after a 
diagnosis must await the outcome of the while in far distant sites 
animal inoculation (pathogenicity for the For the treatment of lupus \ ulgaris Richter 
chicken) exposes the affected areas to ultraviolet light 

and then appl es a aO per cent tuberculin o nt 
In conclusion just a few words about spe merit to these areas by inunction The senior 
cine therapy in tuberculosis Throughout author achieved even stronger specific reac 
many long years attempts have been made tions by preceding this treatment with in 
to perfect a specific method for treating tu travenous injection of a cc of 2 per cent acri 
berculosis (with killed tubercle bacilli at 

“ Cbocchocn N Sc en e 98 327 1943 

■ •» USBACB E AfhIDe mat u Syph ls7 360 19 9 ‘ “Gass O Mcencbni med Bchnschr 71 13 9 192 
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flavine, as suggested by Kerl, in order to 
increase the patient’s reactmtv to light (Tigs. 
233, 234) 

The mechanism of the therapeutic effect of 
tuberculin in ocular tuberculosis has been the 
subject of considerable disagreement, but the 
intensive animal experiments of Woods 15 * 3 
indicate that tuberculin desensitization has a 
fax orable influence on both the incidence and 
sex erit \ of the disease Brown, Irons, and 


cur in an organism that has been infected for 
some time Still more convincing are the 
subsequent disease symptoms that occur in 
xxaxehke attacks, the swelling of the leproma- 
tous lesions, the erysipelas-like involvement of 
large areas of skin, the partial retrogression 
following such attacks — all these symptoms 
are analogous, as Jadassohn points out, to the 
manifestations following strong reactions 
to tuberculin Pardo-Castello and Tiant 17Sa 



(.OlTBfSEO TcEERCXftS AND i LTR IVtOLET TlIERAPA 07 LrPLS \ t LCXRIS 


He 233 Appearance on admission to hospital Fig 234 Eight weeks later after treatment twice 

weekh with minimal ervthema dose of quartz lamp 
irradiation ten minutes after intravenous injection of 
trvoafla\me. and local inunction next da\ of SO .per 
cent tuberculin ointment 


Rosenthal 59 * reported a beneficial effect in two 
cases of tuberculous intis of the repeated in- 
halation of the fumes of boiling suspensions of 
tubercle bacilli 

2. Leprosx 

Credit goes to J. Jadassohn 15 * 1 for having 
pointed out that the variety of pictures ob- 
served during the course of leprosy is attribut- 
able to underlying allergic mechanisms. He 
even interprets w hat appear to be acute erup- 
tions as due to sensitix eness, because they oc- 


Woods, A C Pennsylvania M J 46- 11 33. 1913 
Juussorn, J Lepra Handb d path Mikxoorg (ed 3) 5. 
1063, 1923 


consider the acute flares in the course of the dis- 
ease known as the fepra reaction to be prob- 
ably a manifestation of allergy or hypersensi- 
tiveness of the bodv to the pathogenic agent 
The diversity of the tissue alterations in dif- 
ferent cases is explained by the interrelation- 
ship between the multiplication and dissemina- 
tion of the bacilli and the fluctuations in the 
patient's reactive capacity. The maculo- 
anesthetic form of leprosy is explained by 
Jadassohn as the expression of local immuno- 
logic processes. This opinion is based on the 

i « Pasdo-Castelio, V , and Tiavt, F R JAMA 121*1261, 
1943 
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clinical picture of central healing and periph- 
eral extension 

The J Jadassohn Lewandowsky law (see 
p 446) applies to leprosy as well as to other 
chronic infectious diseases during the phase 
in which great numbers of bacilli are present 
in the tissues, the histologic picture is one of a 
banal inflammation, distinguished only by 
the presence of numerous leorosy cells Dur- 
ing this period, in which — according to the 
aforementioned law — antibodies are still quite 
scant, the lepromin reaction (see below) is 
negative This so called tuberous stage per 
sists — unlike the corresponding stage in tu- 
berculosis — for a very long time, sometimes 
even for y ears, before changing and entering 
into the tuberculoid stage In the latter 
phase, relatively few lepra bacilli are present, 
but typical tuberculoid structures are to be 
seen, and the lepromin reaction is now posi 
tive 

From the foregoing it will be seen that the 
various forms of leprosy manifest striking 
differences in their reactivity to lepromin, 
which is a sterilized and carbolized extract of 
lepromatous tissues rich in Hansen bacilli 
The test is known as the Mitsuda reaction 
According to Bargehr, 178 * cutaneous inocula- 
tions elicit the following results (1) no reac- 
tion in subjects who have never come in 
contact with leprosy patients, (2) positive 
reactions in individuals who have been in con 
tact with lepers for some time, but who are 
themselves perfectly healthy (staff and per 
sonnel in leper colonies, relatives of lepers, 
persons in leprous countries), (3) no reactions 
in leprosy patients with demonstrable bacilli 
and symptoms of existing leprosy.. (4.) positive 
reactions in individuals who, either briefly 
or for some time, were afflicted with leprosy, 
but in whom bacilli are no longer demon 
strable this group also includes patients with 
maculo anesthetic leprosy, (5) positive reac 
tions in individuals who have received re- 
peated inoculations with lepromin, (6) in 
rare cases, strongly positive reactions during 
the first phase of the disease (i e , eruption of 
severe erythemas) Expressed in another 
way, the lepromin test is negative in the lepro 
matous types of the disease, and the prognosis 


is bad, while the test is strongly positive m 
the tuberculoid types and the prognosis is 
favorable In the non specific types the re 
suit may be either positive or negative Be 
cause of this as well as the fact that healthy 
contacts give positive reactions the test has 
no diagnostic value but is of great aid in the 
classification of cases of leprosy and in clarify 
m g the prognosis (Pardo Castello and 
Tiant 1785 ) 

AH in all it may be said therefore that a 
negative skin test is an indication of the fact 
that there are very few, if any, specific anti 
bodies m the organism, or that the available 
supply is insufficient to cope with the bacilli 
A positive reaction, on the other hand indi 
cates that the antibodies have gained the 
upper hand in the struggle and are present in 
excess 

3 Glavders 

Glanders is an infectious disease caused by 
Bacillus mallei Two distinct clinical types 
are observed, the acute and the chronic The 
discussion « ill here be restricted to the chronic 
form, since the acute commonly ends in death 
within about ten days In chronic glanders, 
the altered reactivity of the skin of human 
beings and animals (horses, mules) is mam 
fested by hypersensitiveness to mallein In 
addition to the cutaneous allergy there is 
frequently a state of general allergy as well, for 
an intravenous or intrapentoneal injection of 
mallein quite often causes the death of the 
animal in anaphylactic shock (Nissl 1787 ) The 
skin reaction to mallein might well be the e\ 
pression of an antigen antibody reaction — a 
view supported by the fact that Xissl has re 
ported passive transfer of the hypersensitive- 
ness Furthermore, the presence of comple 
ment fixing antibodies has been demonstrated 
in the serum of patients These antibodies 
are of great help in establishing the diagnosis 
of chrome and latent glanders in animals, and 
occasionally also in identifying the condition 
in human beings The agglutination test, on 
the other hand, is not very reliable 
The immunity m glanders is quite similar 
to that m tuberculosis 
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4. Rjiixoscleroua 

Rhinoscleroma, belonging to the group of 
chronic infectious granulomata, must also be 
mentioned here. Souhoup, Boucek, Abramo- 
wicz and Biemacki, and Xeuber 1733 succeeded 
in demonstrating that the specificity of the 
intracutaneous allergic response to an antigen 
prepared from scleroma cells is diagnostically 
useful. This is especially so in those cases in 
which the disease processes are confined to 
hidden or relatively inaccessible sites (mak- 
ing clinical and microscopic examinations dif- 
ficult if not impossible), and those in which, 
for some reason or other, serologic tests cannot 
be performed A positive reaction to 0.1 cc. 
of scleroma antigen consists in the appearance, 
after twenty-four hours, of an edematous 
hyperemic inflammatory area several centi- 
meters in diameter at the site of the inocula- 
tion, it usually disappears after six to eight 
days and is replaced by a sharply circum- 
scribed hard infiltration. 

5. Tularemia 

Foshay’s 1 ™ intradermal test with formol- 
killed Pasteurella tularensis is of particular 
diagnostic value, since the reaction mavbe- 
come positive as early as the third day of the 
infection, while the agglutination test is never 
positive before the second week. The reac- 
tion is of the twenty-four- to forty-eight-hour 
tuberculin type, and is considered to be highly 
reliable However, since the reactivity per- 
sists for years after recoxery, the diagnosis 
of active disease should be considered only in 
the presence of suspicious lesions 

Foshay made the important discover}- that 
patients who react positively to the bacterial 
material with a delayed papular lesion will 
exhibit an immediate response with wheal 
formation and erythema lasting about fifteen 
minutes when injected intracutaneously with 
antitularemia serum (0.04 cc. of a 1:10 dilu- 
tion). Unlike all the other skin tests de- 
scribed in this chapter, the antibody is here 
injected to demonstrate antigen. A positive 
antiserum test may be regarded as specific 
provided that both an injection of normal 
serum from the same animal species, and an- 


X cnu, E • W lea. kirn W thn«chr. +4- 955. 1935. 
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other injection of serum from the same animal 
species immunized against other organisms — 
these serving as controls — are negative. Un- 
fortunately, the controls are positive in a 
high percentage of cases. This reaction be- 
comes positive soon after infection — as early 
as eight hours after the initial chill — and per- 
sists long after recover}-. The mechanism of 
this reaction is entirely different from that of 
the reaction to the bacteria ; it is highly inter- 
esting, but not yet understood, and may in 
fact represent a new type of immunologic re- 
sponse or possibly a reversed passive anaphy- 
laxis. 

6. LYMPHOGRA.Vin.01IA VENEREUM 

As shown by Frei, 1790 the presence of this 
disease, also known as lymphopathia venerea, 
lymphogranulomatosis inguinahs, and Durand- 
Nicholas-Favre disease, can be demonstrated 
by a specific allergic skin reaction to sterilized 
pus aspirated from an unruptured inguinal 
bubo. The positive reaction consists of an 
inflammatory papule with erythema; to be 
conclusive, the reaction must still be present 
after forty-eight hours (Fig. 235). Delayed 
reactions appearing after Several days occa- 
sionally occur. Another specific test material 
is L}granum. This material, prepared by 
inoculation of the causative virus into the yolk 
sac of the chick embryo, has proved to be 
highly useful There is also available a 
preparation made from virus grown on mouse 
brain. Melczer and Sipos ,7S1 performed pas- 
sive transfer of the hypersensitiveness by 
means of both the Prausnitz-Kuestner and 
the Urbach-Koemgstein methods. 

The Frei test first made it possible to es- 
tablish the pathogenic relationship between 
lymphopathia venerea and rectal strictures. 

Once the Frei test has become positne, it 
generally remains so for life; by itself, there- 
fore, a positive test cannot be interpreted as 
proof of an existing disease, unless confirmed 
by the presence of clinical signs. It is also 
not infrequently observed that repeated tests 
render the patient’s skin sensitive to the Frei 
antigen, so that subsequent tests elicit posi- 
tive reactions even in the absence of the dis- 


» W. Kim. Wchnschr 4. 2HS, 1925,4- 2042, 1921 
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ease Positive reactions ha\e been reported 
in cases infected with antigemcally related 
i iruses, s«ch as those of psittacosis, meningo 
pneumonitis, trachoma, inclusion blenorrhea 
and certain strains of atypical pneumonia 
virus 

Although the test is rather specific it has 
the disadvantage of becoming positive rela 
tivelj late — usually not until the skin begins 
to fuse vv ith the inflamed glands It is unvv ise, 
therefore, to draw any conclusions from a 
negative Trei test made shortly after the 
swelling of the glands appears Moreover 
unmistakable cases have been reported with 
negative reactions to potent antigens In 
such cases the so-called inverted or reverse 
Frei test may be useful This test method 
i an&ists of taking pus from the patient’s bubo 


syphilis or whether the state of resistance is 
restricted to the site of inoculation (chancre 
immunity of kolle 1791 ), is obviously of the 
greatest importance although not as y et con 
clusively settled If there is no such thing 
as true immunity to syphilis then the objec 
tion that chemotherapy in the early stages 
prevents the development of immunity is re 
futed However old clinical observations 
as well as more recent experimental work, 
seem to confirm Chesney s views 
The failure of passive immunization with 
Serums from Syphilitic men or animals and 
the equally unsuccessful attempts actively to 
immunize against this infection suggest that 
resistance in syphilis depends not on humoral 
but on cellular factors Apparently infection 
itrfh virulent material is required to produce 
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heating it to 60 C for two hours, and inject 
ing it intracutaneousty in an individual giving 
a positiv e Trei test This method is analogous 
to Ti^che’s reaction for variola (see p 453) 
This reverse method is said however, to be 
less specific than the original Frei test 
Lastly, there is Sonck s 79 ’ interesting ob 
servation that 42 patients with lympho 
granuloma venereum presented symptoms of 
light dermatitis without ever having received 
drugs that might have caused the condition 
No satisfactory explanation is available It 
can only be said that while most of Sonck ’s 
cases of this form of light hypersensitiveness 
were women, the one case seen by the senior 
author was a man 

7 Syphilis 

The question as to whether, as Chesney 1793 
holds, a true active immunity develops in 

1 » Sonck C E Acta derm*! venereal 20 529 1939 
i«> Chesney A M Harvey Lect ser J> 1929-1930 Sooth VI J 
29 1230 1935 


immunity The immunologic conditions in 
syphilis are similar, in many respects, to those 
in tuberculosis 

The pathologic clinical and serologic mam 
festations of the various stages of syphilis may 
readily be understood as corresponding to the 
laws of allergy governing the course of in 
fectious diseases The diversity of the mam 
festations is due to the individual differences 
in the interplay between the treponema and 
the infected organism The local expression 
of resistance on the part of the organism — the 
primary lesion or chancre — appears only after 
the spirochetes have had time to multiply to 
a certain extent in the site From the biologic 
viewpoint the induration is to be regarded 
not only as a disease process but at the same 
time as a defense measure, however made 
quate, in the course of which a considerable 
number of spirochetes are destroyed During 
this process antisubstances are already being 

>“Koile W and P»icce R Vied Kin 30 46 1934 
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formed, and their presence is evidenced by an 
altered reactivity to reinfection. About the 
eleventh day after the development of the 
primary lesion, the organism can no longer be 
reinfected. 

As regards the secondary manifestations, 
thej' are probably best explained by the fact 
that the spirochetes, having entered the blood 
stream and tissues, are there attacked and de- 
stroyed. This is particularly true as regards 
the skin, because it is especially rich in anti- 
bodies. Thus, the symptoms of secondary 
syphilis are, on the one hand, signs of active 
disease, and, on the other, manifestations of 
an immunobiologic defense mechanism. In 
cases of untreated syphilis, it is well known 
that the cutaneous manifestations disappear 
within a few months, and that the disease then 
enters into a latent phase. During this pe- 
riod, there is an increase in the number of 
spirochetes: those that have been inactive in 
isolated organs multiply, enter into reaction 
with specific antibodies, and thus bring on 
clinical recurrences After a number of such 
episodes, the disease process ceases m some 
cases. In others, howe\er, after variable 
lengths of time there appear manifestations 
that differ markedly from those of the earlier 
stages, notably in the tendency toward disinte- 
gration of tissue (gumma), or toward healing 
with scarring or atrophy, and these late re- 
curring lesions are, as a rule, much larger 
than the earlier ones. 

To explain the tertian 1 manifestations, it 
must be assumed in the first place that a de- 
crease in the supply of humoral antibodies 
permits the proliferation of the micro-organ- 
isms. However, the tissues ha\ e, in time, 
developed their pow ers of resistance, probably 
by means of cellular antibodies, to such an 
extent that they can destroy the spirochetes — a 
process resulting in the formation of nodular 
infiltrations with a tuberculoid structure. A 
high degree of allergy characterizes the tertian' 
stage of syphilis and explains this striking phe- 
nomenon, namely, the sexerity of the local 
manifestations during a phase in which, as is 
well known, the number of spirochetes is 
relatively small, certainly as compared with 
the secondary stage. Another indication of 
the high grade of hypersensitix ene^s of the 
organism during the tertian- period, as well 
as in congenital syphilis, is the appearance of 
the positive luetin reaction (see below). On 


the other hand, there may also be a negative 
anergv (see p 24) in syphilis, as can be seen 
from the fact that vast numbers of spirochetes 
are sometimes present in the myocardium of 
the congenitally syphilitic child without giving 
rise to any detectable tissue reaction. 

Histologically, the J Jadassohn-Lewandow- 
skv law (see p 446) also applies to syphilis: 
numerous organisms — banal inflammation , few 
organisms — tuberculoid structure. Both the 
paucity of spirochetes and the tuberculoid 
structures are characteristic of the cutaneous 
manifestations of tertiary syphilis 

Furthermore, during all three stages of 
syphilis, when experimental superinfection is 
carried out, there is always, both clinically and 
histologically, an altered reactivity to the 
spirochetes. As Finger and Landstemer first 
pointed out, the syphilitic indixidual generally 
reacts to supennfection with the very mani- 
festations that are characteristic of the stage 
in which the disease happens to be at the 
time: that is, in the primary stage the re- 
sponse is an induration that appears after a 
shorter incubation period and m definitelv 
milder form than the initial chancre; in sec- 
ondar> syphilis the response is papular, in 
the tertian- stage the reaction takes the form 
of a gumma The same is true in cases of 
late congenital syphilis, in which supennfec- 
tion leads to a response in the form of gumma- 
tous nodules (Truffi) 

The appearance, during the secondary stage, 
of the so-called “malignant syphilis,” or pre- 
cocious tertiarism, which is characterized by 
violent local manifestations in the form of 
severe and partly destructive cutaneous and 
visceral processes, is attnbuted by most au- 
thors, including Stokes and Beerman, 178j to 
the unusual allergic behavior of the tissues of 
these patients. The extraordinary reactivitv 
of the skin is also indicated by the fact that 
the Iuetrn reaction is almost invariably posi- 
tive in cases of this kind. 

Interstitial keratitis in congenital syphilis 
is also regarded as an allergic phenomenon: 
as explained in some detail elsewhere, this 
may be regarded (1) as an inflammatory-al- 
lergic reaction of the cornea to local spirochetes 
that had remained dormant and now become 
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active and thereby antigenic (Schieck 17 *) or 
(2) as the reaction of the alleigiaed cornea to 
antigenic spirochetal substances that have 
entered the blood stream (Igersheimer 1797 ) 
Naturallj , many attempts have been made 
to devise a method of determining the allergic 
state of a syphilitic organism at any given 
time by means of skin tests Whenever 
Noguchi’s luetm (which is composed of heat 
killed Treponema pallidum cultured m ascitic 
fluid agar) was used for this purpose, the 
results of the skin tests could not be inter- 
preted as being in any way specific, since 
positive reactions were elicited in a consider 
able percentage of nonsyphihtic subjects On 
the other hand, tests with organ luetm (ex- 
tracted from syphilomata of the rabbit testis 
and known as luotest), performed under cer- 
tain limited conditions, are specific Thus, 
while there is no response to organ luetm in 
the primary and secondary stages, the great 
majority of all cases of acquired syphilis in 
the tertiary stage, as well as almost all pa 
tients with congenital syphilis and malignant 
syphilis,” give positive reactions In other 
words the test elicits responses particularly 
in those types in which, as demonstrated 
above, a high grade of allergy is demonstrable 
In this connection it is interesting to note that 
a strong reaction to organ luetm may change 
the serologic reaction from negative to positive 
in tertiary cases in which there once were 
gummata (Mueller and Stein) The differ- 
ence in the results obtained from the use of 
virulent Treponema pallidum taken from acute 
testicular syphilomas of rabbits, and suspen 
sions of cultured spirochetes, is not difficult to 
understand, since the latter have undergone 
dissociation with a change in their antigenic 
properties (Kolmer 1798 ) 

It has been mentioned that certain con 
ditions must be strictly observed in order to 
endow the organ luetm reaction with specific 
lty As Sherrick 1799 has shown, it is possible 
to elicit a nonspecific positive luetm reaction, 
both m syphilitics who otherwise give a nega 
tive luetm test and in nonsyphihtics, when 
potassium iodide is administered prior to the 
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test Similarly, the senior author 1 80 ° was 
able to evoke nonspecific reactions to luotest 
in normal individuals if they had previously 
taken sodium iodide or sodium bromide in 
doses of 3 Gm a day for one week It is 
imperative therefore that the patient take 
no great quantities of halogens during the two 
weeks preceding the performance of the skin 
tests Furthermore, control tests must al 
ways be performed, for as Kolmer 1801 and 
Stokes 1802 have pointed out, a number of non 
specific substances may produce skin reactions 
m luetics indicating that the skin of such pa 
tients is more reactive than that of normal 
healthy individuals By carefully performing 
the necessary controls, the senior author was 
able to use luotest for diagnostic purposes 



Ho 236 Positive Reaction to Organ Luetin 

The luotest reaction (Fig 236) appears as 
a sharply demarcated definitely elevated 
erv thematous area of about 3 by a cm which 
reaches a maximum after forty eight hours 
Nonspecific reactions are usually macular, not 
clearly defined, and disappear completely 
within forty eight hours When the reaction 
is rapid and unusually large, the possibility of 
hvpersensitiveness to rabbit protein should be 
considered (Brandt and Konrad) 

An important question in connection with 
the immunc'ogic aspects of syphilis is whether 
or not the positive W^ssermann reaction may 
properly be considered as a sero'ogic expres- 
sion of the organism’s capacity to produce ant 
bodies to spirochetes When complement 
fixation in syphilis was discovered by Wasser 
mann it was assumed to be a specific reaction 
between the syphilitic antibody and the Spiro 
chaeta pallida present in the extracts of 
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syphilitic tissues employed as antigens How- 
ever, when it was found that saline and alco- 
holic extracts of normal mammalian tissues 
served equally well as the antigen in the test, 
the assumption that the Wassermann reaction 
represented a specific antigen-antibody reac- 
tion was largely abandoned, and the sugges- 
tion was advanced that the reaction was bi- 
ologically nonspecific. After the successful 
cultivation of the organism by Noguchi, com- 
plement fixation studies with spirochete cul- 
tures were again performed, and indicated 
that, in addition to the antibody that reacts 
with the tissue lipids in the Wassermann and 
the flocculation reactions, a true antibody is 
produced in syphilis, reacting specifically with 
spirochetes. Kolmer, im who recently sum- 
marized the extensive literature as well as his 
own important experimental work, is of the 
opinion that the results of agglutination and 
complement fixation tests with suspensions of 
virulent Spirochaeta pallida obtained from 
acute testicular syphilomas in rabbits very, 
definitely indicate the production of antibodies. 
However, Kolmer and Tuft 1714 do not regard 
the positiveness of these reactions as an indi- 
cation of immunity in syphilis, but rather as 
an index of the degree of infection. In short, 
the evaluation of the Wassermann reaction 
strictly from the physical and chemical view- 
points has again been abandoned, and the pres- 
ent concensus is that the reaction is based on a 
specific process — i.e.,on an underlying antigen- 
antibody reaction. Somearenow-of theopinion, 
particularly on the basis of Klopstock’s ex- 
perimental work, that positive serologic reac- 
tions are the expression of an immunologic 
process directed exclusively against the in- 
vading lipoid-containing spirochetes. An- 
other theory, advanced by Sachs, is that cer- 
tain chemical changes in the blood in syphilis 
are the expression of an antigen-antibody 
reaction, with autogenous lipoids — liberated 
as the result of the disease — as the hapten, and 
the spirochetal proteins as the carrier sub- 
stance. 

Sulzberger 1 explains the fact that substances 
other than the products of the treponema it- 
self can be used as antigens in serologic reac- 
tions, on the basis of the heterophile mecha- 
tfism — ie., the antigenic constituents of the 
heart, muscle, and brain of various species of 


animals are immunologically related to the 
antigens in the treponema. 

The allergic viewpoint has assumed special 
significance in antisyphilitic therapy. The 
most important question to be answered is 
whether modern methods of treatment — par- 
ticularly the use of arsenicals — do not un- 
favorably influence the natural defense powers 
of the syphilitic patient. The leading syphi- 
lologists, including Stokes, Moore, Pusey, 
Chesney, and Kolmer, are unanimously of 
the opinion that if antiluetic treatment is not 
followed through to completion, the patient is 
left both without cure and without defense. 
“Treatment just sufficient to heal the chancre 
and secondary’ lesions, but insufficient for 
biologic cure, is therefore more harmful than 
no treatment at all, because of a reduction in 
acquired resistance” (Kolmer and Tuft ,m ). 
Authorities such as Pusey and Finger have 
pointed out that the too rapid disappearance 
of the cutaneous symptoms is likely to inter- 
fere with the formation of antibodies, and 
thus to further the development of para- and 
metasyphihtic disease processes, particularly’ 
vascular and central nervous system involve- 
ment. Furthermore, Stokes points out that 
arsphenammes, inadequately used, may leave 
the patient not only without defense, but m a 
state of allergic hypersensitiveness akin to 
the altered reactive capacity of tertiary’ syphi- 
lis. 

The principles of immunity’ are, therefore, 
of fundamental importance in planning the 
treatment of syphilis. The therapy must be 
continuously carried out until the point of 
complete sterilization is attained, if possible. 

A comprehensive critical review of the prob- 
lems of immunity and allergy' in syphilis was 
recently contributed by the senior author in 
collaboration with Beerman 1303 

Numerous attempts have been made to 
eliminate the general state of anergy com- 
monly arising m metasyphilis, by’ means of 
immune-therapeutic measures. These at- 
tempts have included specific as well as non- 
and metaspecific methods. The latter ap- 
proach was conceived by’ Wagner-Jauregg, 
who first tried to overcome the anergy by en- , 
hancing the defenses of the organism, using 
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tuberculin in large doses and subsequently 
malaria inoculations The results obtained, 
particularly in paresis, are striking 

8 ru\GOus Diseases 

We shall have to limit the discussion here 
to the allergic manifestations caused by the 
most common fungi During the past few 
jears, medical mycology has grown m im- 
portance as a field of investigation, and the 
reader is referred to the excellent monograph 
by Lewis and Hopper* 91 for a more detailed 
treatment of the subject 

Elsewhere in this book, brief mention has 
been made of the problem of dividing fungi 
into categories Here it need onl> be men- 
tioned that the most important subdivision is 
that of the hyphomycetes, or fungi imper 
fecti, since most of the human pathogens fall 
into this group Those that cause skin dis- 
eases are commonly classified as dermato- 
phytes 

a) DERiiATOiry coses 

The immunologic conditions in fungous dis 
eases are quite comparable to those in tu 
berculosis Experimental studies with Tricho 
phyton gypseum, for example, have shown that 
hypersensitiveness develops only during the 
course of an infection The degree of hyper 
sensitiveness rises gradually, reaching its peak 
some two or three weeks after the lesions are 
healed (de Lamater 1804 ) The allergy gradu 
ally decreases over a period of months after 
the infection 

Bloch 1803 demonstrated, first by means of 
animal experiments and then in human beings, 
that once an individual has recovered from a 
fungous disease the entire skm surface, in 
eluding the clinically unaffected areas, ac- 
quires a state of specifically altered reactivity, 
as evidenced by a more rapid and less intense 
reaction to reinfection Studies of repeated 
remoculations performed on animals at inter- 
vals after the primary inoculation, have re 
vealed that reinoculation as early as the fifth 
day elicits nothing more than an abortive 
reaction, and on the eighth day no response 
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whatever The acceleration of the process, 
evidenced by the early reaction, can be verified 
both clinically and histologically 
In human beings also following either a 
spontaneously acquired or an artificially in 
duced initial infection, the skin manifests a 
similarly if not quite so markedly altered 
reactivity to reinoculation or to testing with 
trichophytin The degree of the allergy, and 
thus the results of reinoculation or of cutane- 
ous testing, are determined by the following 
factors the relative virulence of the fungus 
causing the spontaneous mycosis or employed 
for the initial inoculation, the depth, extent, 
and degree of inflammation, and the number 
of the primary foci, and the patient’s indi 
vidual capacity for allergization 
As demonstrated by J Jadassohn, the evolu 
tion, configuration, and involution of mycotic 
foci are largely dependent upon the immuno- 
logic state of the skm When the allergy i« 
strongly developed, the fungi may be di 
rectly destroyed, when it is of a lower degree, 
it serves only to inhibit the multiplication of 
the hyphomycetes, so that the fungi can again 
begin multiplying as soon as the immunity 
retrogresses 

Local variations in the degree of hypersensi 
tiveness may very well be the explanation of 
the commonly observed corymbiform or ins 
shaped configuration of trichophytic lesions, 
while the refractory free zones that appear in 
or about healed foci may be regarded as an 
expression of local positive anergy This 
local immunity is the reason for the spontane 
ous healing of the skm lesions 
As a rule, allergic hyposensi tiveness of the 
integument is encountered only m deep inflam- 
matory mycoses, though it may also develop 
in superficial conditions, provided they are of 
long standing Furthermore, the allergization 
depends m part on the species of fungus ani- 
mal hyphomycetes, for example, are more 
likely to sensitize than the human variety 
The highest degree of allergy is manifested 
by patients with trichophytids (The re 
marks following will apply also to the other 
dermatophytids, such as microsponds, epi- 
dermophytids, and momhids) As explained 
in more detail below (p 782), the term “id” 
is understood to designate the reaction of the 
highly allergized skin to a hematogenously dis- 
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tributed organism and 'or its products A 
trichophytid (Fig 237) is, therefore, a lesion 
that arises when the fungus is transported 
hematogenously from a primary trichophy- 
ton focus to the allergic skin (Bloch 18 ® 9 ) In 
general, fungi cannot be cultured from “id” 
eruptions, nor demonstrated microscopically. 
According to Peck, the mechanical factors of 
pressure and rubbing play an important part 
in bringing the fungous elements into mere 



Fig 237 Trichophytid (Lichen Trichophv nccs; 
Occurring ten days after X-ray epilation m child with 
deep trichophj to«is of scalp 

intimate contact with the deeper lav ers of the 
skin and probably forcing them into the blood 
stream. Indeed, under appropriate condi- 
tions, the presence of fungi in the blood can be 
demonstrated. Numerous authorities, includ- 
ing Lewis and Hopper, 631 subscribe to the 
principle that a positi\e reaction to tricho- 
phvtin is requisite to a diagnosis of dermato- 
phytid. 

The clinical criteria on which a diagnosis of 
phytid may be based are as follows: 

The allergic phytid eruptions occurring in 
association with trichophyton infections are 
often generalized and are more likely to occur 


in the deep-seated form of trichophytosis. 
They are often accompanied by constitutional 
symptoms such as mild elevation of tempera- 
ture, lvmphadenopathy, and splenomegaly 
The most common form is the lichenoid tri- 
chophytid, which appears chiefly on the trunk 
and the extremities, m the form of small 
follicular red papules These lesions may be 
disseminated or grouped, and, by confluence, 
may form plaques that resemble pityriasis 
rosea, psoriasis, or seborrheic dermatitis. Oc- 
casionally the eruption is scarlatmiform or 
morbilliform, and lesions resembling erythema 
multifcrme or erythema nodosum have also 
been described These eruptions usually run 
a short course, but recurrences are common. 

Epulermophyiic phytids may be generalized 
or localized, and usually occur in association 
with severe and acute attacks of epidermo- 
phytosis of the feet The generalized form 
is uncommon, but when it occurs it is not 
unlike that caused by trichophyton The 
localized form usuallv involves both hands, 
ar.d is manifested by clo=elv set groups of 
vesicles m symmetric distribution, associated 
with intense pruntus These lesions may be 
superficial or deep-seated, and the accom- 
panying inflammatory reaction vanes with 
the degree ot sensitiveness Epideraiophytids 
of the hands (Fig 238) often bear a close 
resemblance not only to acute dyshidrosis, 
from which it is often difficult to differentiate 
them, but also to contact dermatitis 

The experimental investigations of Peck ,,n6 
give additional support to W ilhams’ 1811 " con- 
cept that certain eczematous eruptions of the 
hands are tnchophytids, secondary to fungous 
foci in the skin between the toes and in the 
toenails We do not as yet possess any de- 
pendable clinical, histologic, bactenologic, or 
allergic method for differentiating between 
eczematous dermatophytid and hand con- 
ditions such as eczematous contact-type der- 
matitis, eczematous staphylid (G. Andrews), 
and eczematous drug eruption. Neverthe- 
less, an acute eczematous outbreak of the 
hands, associated with an exacerbation of a 
dermatophytosis of the feet, is in all probabil- 
ity an “id” eruption, provided that fungous 
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elements can be demonstrated in the lesions 
on the feet and that the reaction to tncho 
phjtin is strongly positi\e 
The de\elopment of a generalized dermato 
phj tid eruption usually depends not only on 
the presence of a local inflammatory mycotic 
infection but also on one of two nonspecific 
factors — roentgen irradiation of the primary 
focus for therapeutic purposes or the mjec 
tion of trichophytin for diagnosis Not in 
frequently the history re\eals that both of 
these measures were earned out This effect 
of the roentgen irradiation might be attnb 
uted to its tendenc\ to heighten the inflam 



Fic 238 Epidermophytid 
Vesicular eruption of hands in patient with recurrent 
ep dermophy tosis of feet Lesions were stenle on 
culture 

mation of the primary fo us thus increasing 
the absorption of the fung or th“ir toxins 
In this connection it has b“ei sho vn in super 
ficial microsporon infections that patients who 
prev lously had b en negative to microsponn 
or trichophytin tests reacted positi\ely after 
roentgen, epilation The change was found 
to take place approximately two weeks after 


sensitization with fungous extract may be 
tried 

It is general h assumed that the immunologic 
mechanisms underiving mycotic aUergization 
are explainable on the basis of antibodies 
parth cellular and partly humoral Thus 
Martenstein was able to demonstrate specific 
antibodies in the skin of guinea pigs sensitized 
to the fungus Furthermore Jessner and 
Hoffman found that the blood of patients with 
trichophytosis contained antibodies that in 
hibited the growth of fungi while Engwer 
found substances corresponding to the anti 
cutines in tuberculosis 
Sulzberger and Kerr 1 80 5 demonstrated an 
antibody to trichophytin by means of passive 
transfer This work was confirmed by Tom 
linson 1809 and in relation to experimental am 
mals by Henrici 1810 

The altered react iv lty of the skin m fungus 
infections can be shown by means of the et 
tracts that were first prepared by Plato and 
Neisser in 1902 and that correspond to tu 
berculin They are known as trichophytin 
microsponn epidermophy tin and favin ac 
cording to the respective fungi 

Technic The intradermal test is generally per 
formed with 0 1 cc of a 1 30 or 1 50 dilution and 
should be observed for the occurrence of a reaction 
after ten or fifteen minutes for an immediate wheal 
reaction after forty eight hours for a delayed reaction 
and aga n at the end of one week for a sustained reac 
tion The test most commonly elicits a delay ed local 
reaction in the form of a dark red papular induration 
about 1 cm in diameter surrounded by an erythema 
tous baJo (Fig 239) In cases of very marked allergy 
particularly in deep inflammatory trichophytosis the 
reaction not uncommonly takes the form of local 
vesiculation and sometimes even of a necrosis In 
addition there may be ly mpfiangnfis leading to fie 
regional lymph nodes which may be enlarged and 
inflamed Moreover in some occasional instances the 
intradermal reactions even in apparently superficial 
and not especally widespread dermatomy coses may 
g ve rise to 1 cheno d or miliary vesicular eruptions 
and sometimes even to system c manifestat ons (Tern 
pleton 1811 Urbach and Stem 8 ’) Ramirez 6 1 observed 
asthma sneez ng and hves follov mg an intradermal 
inject on of tnchophy tin It is advisable therefore 
in conditions that are spreading or in the inflammatory 


exposure to the roentgen rays 

Dermatophytids do not respond to direct 
antiparasitic treatment The only effective 
treatment consists in local therapy of the 
primary sites of infection usually between 
the toes After a while a very cautious hypo- 
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stage, to perform the initial skin test with a 1:500 dilu- 
tion, followed bj a test with 1 : 100 strength on the next 
day. and then to proceed to the 1*50 concentration 
Lewis and Hopper* J1 have defined the following 
standard^ for reading the results of delayed or sustained 
reactions in much the same was as the American Tu- 
berculosis Association grades tuberc ulin tests plus- 
minus (±) for an area of slight en thema approximately 
5 mm. m diameter, 1 plus {+) for a reaction from 5 to 
10 mm. in diameter; 2 plus (4- +) for a response from 
10 to 15 mm in diameter, 3 plus (4- -*• ~f*> for an area 
from 15 to 20 mm. in diameter, and 4 plus ( 4- 4- -f- ■+-) 
for an elevated area of reaction 20 mm or more in di- 



Fic 239 Positive Reaction to Intr.vccto.tocs 
Injection or 0 1 cc or Trichophytin 
(1:50 Dilction) 

While the delajed or tuberculin- type skin reaction 
is the typical response, there is m rare instances an 
immediate wheal reaction (Marcnssen ,ni ). Vaughan 21 
is of the opinion that the latter is more likelj to occur 
in inh alant allergy due to fungous sensitization, but it 
was a!*o found in cases of dermal manifestations 
The nature and significance of tie immediate urticarial 
reactions are not as y et dear 

As shown in some detail elsewhere, the in- 
tracutaneous method has the disadvantage in- 
herent in all very sensitive biologic tests — 
namely, that the results are far less specific 
than are those of cutaneous tests. The latter, 
conversely, are relatively inaccurate because 
of the varying rate of absorption of the ex- 
tracts applied to the scarified sUn. 

In eczematous manifestations on the hands, 
with concurrent epidermophytosis of the feet, 
patch tests with trichophvtin may be per- 
formed (Sulzberger and Lew is 151 '). The reac- 
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tion, which often appears only after several 
days, usually takes the form of a localized 
dermatitis presenting a histologic picture of 
spongiosis and vesiculation. However, the 
patch test with trichophvtin is less delicate 
and less reliable than the intracutaneous 
method. 

The interpretation and limitations of the 
positive trichophvtin test are the same as in 
the case of tuberculin : the reaction may be the 
result of either a present or a past infection. 
These tests, therefore, although generally spe- 
cific, are very often of no diagnostic value 
In this connection, it should be remembered 
that the incidence of fungous diseases is very 
high, especially m North and South America. 
In Europe, where "athlete’s foot” is relatively 
less common, trichophytin is of distinct value 
in the diagnosis of active ringworm. Further- 
more, the trichophytin test represents a group 
reaction in the majority of instances; for ex- 
ample, it is also positiv e in microsponc infec- 
tion and epidermophytosis. Sulzberger’s* ex- 
planation is that extracts of hyphomycetes 
contain, in addition to allergenic factors that 
may be peculiar to each particular species, an 
allergenic principle common to all. 

Therefore, while in a given case a positive 
trichophytin test is not in itself diagnostic, a 
fungous etiology may be assumed when it is 
supported by other findings. The prognosis 
is then favorable, and the treatment should be 
conservative. If, on the other hand, the test 
gives a negative result despite the presence of 
prov ed fungous infection, the immediate prog- 
nosis is poor, either because immunity has 
failed to develop or because the degree of im- 
munity is inadequate, treatment should there- 
fore be intensive and sustained. It is inter- 
esting to note, furthermore, that some fungi, 
such as Trichophyton purpureum or Achonon 
schoenleinii, have a low sensitizing index; the 
response to therapy in these cases is notori- 
ously poor. 

A test may of course be negative in a case 
of recent infection in which sensitization has 
not had time to develop. On the other hand, 
if the intracutaneous test to trichophytin is 
ne«mtive, and neither microscopic nor cultural 
studies reveal the presence of fungi, an exuda- 
tive inflammatory reaction may be considered 
as nonmycotic. 
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As to the therapeutic efficacy of fungous 
preparations there is considerable divergence 
of opinion On the basis of the a\ailable 
evidence it maj be said that specific anti 
allergic treatment apparently improves the 
results of topical treatment and considerably 
shortens the course of the deep forms of my 
cotic disease and of general eruptions in other 
words the specific approach is of value in 
those types in which the immunologic behav 
lor of the organism is altered in the direction 
of an increased reactivity On the other 
hand it is almost worthless in the veiy forms 
in which its help would seem to be most re 
quired — the torpid the superficial and the 
eczematoid forms This is not at all surpris 
ing from the allergic point of view since there 
is virtually no antibody formation in these 
latter types It is hoped that at some future 
date it w ill be possible to manage these cases 
by means of active immunization (stimulating 
the tissues to the formation of antibod es pos 
sibly with the aid of conjugate protein anti 
gens) On the other hand Miller and his asso 
ciates 8 8 ad\ ocate the use of undenatured 
tnchophy ton antigen According to these 
authors the undenatured tnchophytin stimu 
lates the formation of complement fixing anti 
bodies and precipitms 

The investigations of Da Fonseca 1817 and 
particularly those of Peck 18 8 may perhaps be 
1 elpful in regard to this problem These 
authors were able to prepare tnchophytin 
fractions in which no skin test principle could 
be demonstrated— not even in individuals who 
were markedly sensitive to tnchophytin — but 
that were extremely effective in producing 
rapid desensitization in suitable patients with 
out eliciting any local or focal reactions 
These experiments suggest that the skm test 
factor is not necessarily identical with the de 
sensitizing principle 

The contributory role of fungous (and other) 
infections in the production of hypersensitive 
ness to other agents such as drugs and chemi 
cals was especially emphasized by Stokes 
and Kulchar 458 According to \\ lse and Sulz 
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berger 261 and Beerman 447 antecedent ring 
worm infections can pave the way for a 
subsequent contact dermatitis since the con 
tinuity of the skin is interrupted by the infec 
tion thereby permitting the entry of the sec 
ond sensitizing substance the combination of 
the two allergens then exceeds the level of 
tolerance On the other hand there is a 
possibility that the conjugation of the fungus 
acting as a carrier substance with the chem cal 
acting as a hapten is responsible for the ad 
ditional allergization Thus Haxthausen sue 
ceeded m producing experimental allergization 
to mercury compounds by inunction of the 
latter substances into mycotically infected 
skm sites 

The sy nergistic action of fungi and contac 
tants is becoming increasingly important in 
relation to industrial dermatoses as well as 
to contact dermatitis of the hands and feet 
(e g due to sock dye shoe leather and gloves) 
Some dermatologists and allergists go so far 
as to hold that epidermophytosis of the feet 
or groins even m the absence of id eruptions 
may predispose to contact dermatitis when 
the patient is in an allergic state as indicated 
by a positive tnchophytin test Down ng 147 
states that while many cases of occupational 
dermatitis are merely aggravations of pre 
vious mycotic infections sensitization due to 
distant fungous infection such as that on the 
feet may be an important factor in the pre 
cipitation of certain types Norwood and 
Evans 3 9 described leather phy tids due to a 
combination of hypersens tneness to leather 
gloves and an allergization of the hands from 
dermatophytosis elsewhere (usually on the 
feet) Kammer and Callahan 18 8 reported 22 
cases of dermatitis due to contact with torch 
oil (crude kerosene) on the hands of men 
sensitized by a superficial mycotic infection 
On the other hand in the experience of 
Peck Botvinick and Schwartz 763 dermato 
phytosis contrary to popular opinion did 
not appear to be an important predisposing 
cause in industrial contact dermatitis Cases 
of allergic contact dermatitis showed no higher 
incidence of dermatophytosis or of positive 
reactions to tnchophytin than did controls 
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6) MONILIASIS 

In cases of intertrigo of the inguinal, sub- 
mammary, and interdigital regions, in which 
Oidium albicans (Monilia albicans) was pres- 
ent, Ravaut 1 * 0 observed that quite commonly 
erj thematosquamous lesions appeared after 
some time and that no fungi could be demon- 
strated in them. These skin manifestations 
were not unlike Brocq’s psoriasiform parakera- 
tosis, and may be described morphologically 
as somewhere between dermatitis and psoria- 
sis It was found, moreoxer, that the eczema- 
toid areas cleared as the intertrigo regressed, 
reappearing when the priman lesions again 
erupted. The injection of oidiomvcm (known 
as levurin abroad), a fungous extract prepared 
in the same wav as trichophytin, was fre- 
quently found to elicit not only a dermatitis- 
hke local reaction that clinically and histologic- 
ally corresponded to the priman - lesion, but 
also a flare of the secondary eczematoid skin 
manifestations As to therapy, intensixe 
treatment of the primary foci sufficed to 
bring about the disappearance of the secondary 
eruption. According to Ravaut, these clini- 
cal, parasitologic, biologic, and therapeutic 
obsenations warrant the conclusion that in- 
tertrigo caused by yeasts and the dermatitic 
lesions described above are pathogeneticalh 
related, and that the latter are to be regarded 
as moniliids or levunds 

Ramel 1 * 1 performed patch tests with oidio- 
mycin, stressing the eczematoid nature of the 
reactions elicited. He is of the opinion that 
at least some cases of so-called microbic eczema 
are attributable to least infection. 

According to Peck, 1521 the oidiomjcm test is 
rarely positne in infants and children, but in 
progressively older age groups gradually 
reaches an incidence of almost 100 per cent of 
positive reactions. Therefore, although the 
otdiomjcin reaction is specific, it is of no 
diagnostic value in adults. Oidiomycin elicits 
a response of the tuberculin-like delayed type. 

In a case of se\ere pulmonary moniliasis, 
Hiatt and Martin 1 * 2 * were unable to elicit a 
reaction with an autogenous Canadida albi- 
cans vaccine, but intracutaneous inj'ection of 
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specific immune rabbit serum produced a 
wheal with pseudopodia. Since the agglutina- 
tion test was negative, it was thought that 
there was an excess of antigen in the tissues 
and an absence of circulating antibodies. 
The administration of small amounts of im- 
mune rabbit serum resulted in a dramatic 
recovery, accompanied by the appearance of 
agglutinins in the serum and a slightly positive 
skin test to the vaccine 

c) XCTIJ. OMXCOS1S 

Xeuber 1 * 3 , Gougerot, and others reported 
that patients with actinomjcosis respond with 
strongly positive skin reactions to intracutane- 



Fic 240 Skin Tests with Acttnoittces Vaccine 
a = positn e reactions fort> -eight hours after intra- 
cutaneous injections of decreasing concentrations in a 
case of actinomj cosis (at top, control with saline 
solution) b = minimal erj-thema in normal control in 
response to same concentrations (Courtesj Dr E. 
Xeuber) 

ous injections of a filtrate of old broth-cultured 
actmomyces fungi, killed in an autoclave. 
This reaction is specific and diagnosticallv 
useful (Fig. 240). Furthermore, this prepara- 
tion is of therapeutic \alue. 
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PARASITIC AGENTS 


ALLERGY produced by parasitic agents 
1 may properly be called infestation al 
lergy , in contradistinction to infectious allergy, 
which is induced by bacteria or \iruses The 
parasitic allergen is either the tissue protein 
or the excretory products of helminths, par 
ticularly the echinococcus, ascans, tnchinella, 
strongyloides, schistosoma, and the oxyuns 
The presence of infestation allergy' can be de- 
termined by allergic skin tests, by corople 
ment fixation and precipitin reactions, and, 
rather rarely, by clinical allergic mamfesta 
tions 

Extensa e inv estigation by Fuellebom 1824 and 
other authors revealed that the prolonged 
presence of roundworms and flatworms in the 
body of the host causes allergization of the 
skin and mucosa This is demonstrated by 
the fact that inoculation of the skin with 
minute traces of material of the body of the 
gi\en parasite evokes marked local wheal 
formation, as well as by the fact that apphca 
tion of the extract to the mucosa elicits clinical 
symptoms (asthma or rhinopathy) 

W e must hasten to add, how ever, that post 
tive skin reactions almost invariably represent 
group reactions, for example, a positive skin 
test with ascans antigen may indicate nothing 
more than the presence of nematodes An 
other disadvantage detracts from the practical 
usefulness of these skin tests although positive 
skin reactions, if confirmed by adequate con 
trols, may be regarded as specific, the reactiv 
lty may persist for years and even decades 
after the disease has been cured In addition, 
it is well to remember that the diagnostic 
value of the tnchinella and other tests di 
mmishes with repeated intracutaneous injec- 
tions (Baron and Brunner 1825 ) 

Despite these definite limitations, tne Casom 
reaction, in which hydatid fluid is used as the 
antigen for demonstrating the presence of 
echinococci, has gained widespread recog 
nition Since the Casom reaction is group 
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specific and since human hydatid fluid is 
often difficult to obtain Rose and Culbert 
son 1825 used rabbit cysticercus as the antigen, 
with good results, while Dennis 1827 prepared a 
dry stable antigen from echmococcal fluid 
obtained from sheep or cows Aside from the 
immediate urticarial reaction described by 
Casom, Botteri reported the appearance of a 
delayed papular reaction , the latter is said to 
be the more convincing e\ idence of the pres- 
ence of an allergy With serum taken from 
echinococcus carriers, Botteri was able to sensi 
tize normal human beings by the passive trans 
fer method, these individuals then responded 
to echinococcus antigen with a delayed reac 
tion This w ould seem to constitute proof of 
an antigen antibody mechanism underlying 
the delayed reaction here 
Skin tests with the tnchinella extracts in 
troduced by Bachman 1 9,8 are of considerable 
aid m the diagnosis of trichinosis The anti 
gen used for this test is a 1 10 000 dilution of a 
saline extract cf dried and powdered larvae 
of Tnchinella spiralis, free from the tissue of 
the host in which the parasites dei eloped 
The skin test is performed in the usual manner 
by injecting 0 1 cc of diagnostic tnchinella 
extract (Lilly, Parke, Davis) intradermally on 
the flexor surface of the forearm A control 
solution of the extracting material is injected 
at the same time Positive reactions are of 
two kinds — the immediate response which 
appears w ithin tw enty to thirty minutes as a 
central wheal surrounded by an area of eiy 
thema, and the delayed response, which may 
not become apparent until eighteen or twenty 
four hours later The significance of the latter 
is not entirely clear It is said by Me 
Naught 1829 to occur early in the infection 
(from the third to the tenth day of illness, 

1 e , before the immediate reaction can be 
elicited), or in long standing quiescent cases 
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Augustine and Theiler 1330 found the shin 
test in hogs more accurate than microscopic 
examination of muscle. According to McCoy 
et al., 1831 this method has an accuracy of 92 
per cent in patients tested two to six weeks 
after the onset of infection According to 
Gould 1832 the immediate intradermal reaction 
may be elicited on the a\ erage for nearlj 
ten years after the infestation. By way of 
comparison, the blood precipitin test remains 
positixe for one or two years, and eosinophilia 
usually persists six months and rarely more 
than one year. About 5 per cent of the intra- 
dermal reactions were nonspecific in nature and 
were believed to be due to sensitization in- 
duced by antigenic material in nonviable tri- 
chinae present in ingested pork. 

Unless it is accompanied by the clinical 
symptoms of trichinosis (e.g., fever, nausea, 
diarrhea, circumorbital edema, muscular pains) 
and considerable even though transient eosino- 
philia, the positive skin test does not have 
diagnostic \alue. If, however, the reaction 
is negative in the first days of the infection, 
but becomes positi\e after the third week.it 
carries a diagnostic message. On the other 
hand, a repeatedly negative skin reaction, ac- 
companied by a negative test for precipitins in 
the blood serum after a month’s illness, ex- 
cludes the diagnosis of tnchinella infestation 
It is important to bear in mind that the skin 
test may be negative m severe, fulminating 
trichinosis, reflecting a state of negative en- 
ergy. Moreo\ er, cross reactions may occur 
as illustrated by the positix e reaction in a case 
of cysticercosis reported by Kathe and Peters. 

Bachman has reported a skin test with as- 
caris antigen (Lederle) to demonstrate the 
allergization of ascans hosts. It should be 
remembered, howe\er, that there is a common 
antigen in ascaris and trichina, and that it is 
much stronger in the former than the latter 
(Baron and Brunner 1333 ). The specificity of 
this skin test is, therefore, subject to some 
doubt, particularly in the absence of suppor- 
tive evidence, such as the presence of ova or 
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larvae of the intestinal parasite. Positive 
skin test reactions were obtained by Brunner, 
Altman, and Bowman 49 in dogs with existin'* 
or past naturally occurring nematode infesta- 
tions. Moreover, their serums contained a 
heat-labile antibody capable of passively trans- 
ferring the sensitiveness to other animals and 
even human beings. 

According to Taliaferro and Hoffman, 1831 
approximately 90 per cent of all cases of 
Filana bancrofti infestations give positive skin 
reactions to tests with an antigen prepared 
from filaria from dogs’ hearts. Because of 
this group specificity, Boziceuich and Hutter 1335 
and Thompson et al. 1S3S * successfully employed 
Dirofilaria immitis extract, and Culbertson, 
Rose, and Demarest 1836 an antigen derived 
from Litomosoides, a filarial worm found 
naturally in the pleural cavity of the cotton 
rat. The latter also gave skin and comple- 
ment fixation tests for loaiasis and onchocer- 
ciasis 

Culbertson and Rose 1837 found that an ex- 
tract prepared from Pneumoneces medio- 
plexus, a fluke found in the lungs of frogs, 
contains an antigen which may be satisfac- 
torily emplojed for specific skin tests in hu- 
man schistosomiasis 

According to Toetterman, 1833 pernicious 
tapeworm anemia may be due in large part to 
an increasing sensitivity to tapeworm toxin 
He bases this opinion on the observation that 
the parenteral administration of an alcoholic 
extract of tapeworm to two persons who had 
suffered from pernicious tapeworm anemia, 
resulted in an impairment of the blood picture, 
which improved spontaneously when the in- 
jections were discontinued. Some local and 
general symptoms were also observed. 

Finally, the clinical manifestations of para- 
sitic allergy remain to be considered. After 
spontaneous rupture, or following inadvertent 
puncture or surgical removal of echinococcus 
cysts from the abdomen or chest, the patient 
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not uncommonly responds with a shock that 
is sometimes lethal, and that Chauffard, 
Boidin, and Laroche regarded as an anaphylac 
tic phenomenon More recently , however 
some doubt has been expressed (Doerr) as to 
whether this is truh an anaphy lactic reaction, 
since it is behe\ed that the cyst contents 
possess a primary toxic action Mussio- 
rourmer et al 1839 reported 3 cases of asthma 
in echinococcus patients, in 2 of them, the 
asthma disappeared after surgical removal of 
the echinococcus A similar case was de 
scribed by Benhamou 1840 

Asthma due to infestation with ascans (De 
Besche, Earle 1841 ), schistosoma (Mainzer 1842 ), 
or Bothnocephalus latus (Conigho 1843 ), and 
rhinopath} and conjunctivitis due to oxyuris 
(Morenas, 1844 Gaetz), will be recognized more 
often when the attention of allergists is turned 
in this direction 

In this connection, the experimental work of 
Morenas 1943 is of particular interest He sue 
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ceeded in allergizing animals by the intestinal 
route with extracts of taenia and ascans 
Rocha e Sih a 1S4C elicited reactions m dogs and 
guinea pigs indistinguishable from anaphylac 
tic shock by means of an intravenous injec 
tion of a specially prepared deprotemized ex 
tract of Ascans lumbncoides containing glyco 
gen like and proteose like substances Since 
the animals did not receive a preparatory in 
jection of the extract, the shock was attributed 
to an endogenous, spontaneously acquired sen 
sitization of allergic nature, due to the pres 
ence of parasites m the intestinal tract 
Similar effects were produced by hydatid Quid 
from sheep, calf, and pig, reinjection failing to 
cause shock (Rocha e Silva and Grana 1847 ) 
Occasional cases of urticaria associated with 
and caused by malaria have been reported, 
most recently by Mojumdar' 848 and Bhow 
mick ww as w ell as rare instances of asthma 
Antimalanal therapy controlled the symptoms 
According to these authors, the liberation of 
the merozoites in the blood and their subse 
quent breakdown releases a large amount of 
foreign substances into the circulation and 
thus brings about hypersensitization 
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Part Three 

SYMPTOMATOLOGY AND THERAPY OF 
ALLERGIC DISEASES 


Chapter XX 

ANAPHYLACTIC SHOCK 


T HIS chapter will be devoted to a discus- 
sion of the severe symptoms that some- 
times appear in human beings after injections 
of foreign serum, and also occasionally after 
oral, rectal, or cutaneous administration of 
other antigens. The less se\ere anaphx lactic 
clinical syndromes, such as serum sickness and 
local anaphylaxis (Arthus phenomenon) will 
not be considered here, since they ha\e been 
discussed elsewhere. The reader is referred 
to the section on experimental anaphylaxis 
for details regarding anaphylactic manifesta- 
tions in animals, some of which are similar to 
those seen in human beings, while some are 
entirely different, owing to the fact that dif- 
ferent organs are the shock structures. 

A. ETIOLOGY 

In view of the fact that literally millions of 
prophylactic and therapeutic injections of 
foreign serums have been gn en — not to men- 
tion the countless tests with a multitude of 
proteins — it is evident that sex ere anaphx lac 
tic shock is by no means a common occurrence 
Thus, W\ H. Park'*’ 1 ’ of the Department of 
Health of New York City reports that among 
30,000 adults treated with antitoxic serum, 
sex ere reactions were obserx'ed only m 2 in- 
stances, and there were no deaths, of 105,000 
children receding diphtheria antitoxin, only 
two died, the autopsies rex'ealing so-called 
status lymphaticus. 

E. A. Park 1551 made a compilation of the 
outcome of 350,000 serum injections. This 
material re\-ealed an incidence of fatal reac- 
tions in 1 out of 50,000 cases, and of alarming 
symptoms in 1 out of 20,000. In a series of 
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6.211 patients treated with therapeutic horse 
serum for x-anous infections Kojis , *°* noted a 
mortahtx rate of 1 in 1,242, a much greater 
incidence In the entire literature from 1S94 
to 1923, mclusix-e, Larason 1So5 found mention 
of only 41 cases of death in anaphylactic shock 
following injections of protein. Eleven ad- 
ditional instances of this kind were noted bj 
Vaughan and Pipes 12 ' 3 in the literature for the 
xears from 1924 to 1936 These authors 
point out. howex-er, that m all probability only 
a small percentage of all the fatalities hax-e 
been pubhshed by the attending physicians. 
Moreoxer, on the occasion of an exhibit on 
allergic shock at a meeting of the American 
Medical Association, Vaughan and Pipes 
interviewed tiftx physicians on the subject, 
about half of them replied that sex ere shock or 
death had been obserx ed bv them in their oxvn 
practice, or at least bx colleagues personally 
known to them Vaughan adds the remark, 
however, that many of these physicians prob- 
ably attended the exhibit in the first place 
because they had had unpleasant experiences 
of this nature On the basis of the replies 
receixed to a questionnaire, Hmstorff reported 
that in Germany, in a period of two years, 
1.327 physicians observed 147 cases of an- 
aphylaxas resulting from prophylactic anti- 
tetanus injections, of which S cases were fatal. 

Howexer, sex ere anaphylactic shocks haxe 
been observed as a result not only of serum 
injections, but also of administration of a 
meat xarietx* of protein and other antigens. 
To mention just a few examples: Baagoe re- 
ported anaphylactic death following intracu- 
taneous injection of 0.1 cc. of chicken protein; 
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Cooke, following skin tests with glue, Lam 
son, with buckwheat, Vaughan and Pipes 
Lamson, and others, injection of pollen, Wald 
bott and Ascher, injection of no\ ocain , and 
a number of authors have reported death fol 
lowing bee and wasp stings Anaphylaxis is 
not unknown after injections of tetanus toxoid 
(see p 361) Even immune globulin has been 
noted to produce a fatality 1284 An unusual 
case of sudden death from allergic shock was 
described by Lund and Hunt ,8M The sub- 
ject, later found to have been asthmatic, died 
within sixteen minutes of the experimental 
mtradermal injection of 0 2 cc of a solution of 
guinea pig hemoglobin Although the de- 
ceased had had no known contact with guinea 
pigs, antibodies specific for some component 
of guinea pig blood were demonstrated in her 
serum by means of the Prausmtz-Kuestner 
reaction 

It would be inaccurate, however, to desig- 
nate anaphylaxis as a disease resulting ex- 
clusively from injections or insect stings A 
number of cases of anaphylactic shock with 
fatal outcome were observed to be due to 
orally administered antigens, as reported by 
Finkelstein, Finizio, Sails, Debray, and Ver- 
dier, Wason (milk), Halberstadt (buttermilk), 
von Stark (peas), etc 

Moreover, Black Schaffer 1166 reported five 
deaths following therapeutic use of sulfona- 
mide compounds, attributed to relatively slow 
but fatal anaphj Laxtic reactions The necrop- 
sies revealed lesions identical with those ob 
served to have been produced in a few human 
subjects and many animals by known species- 
foreign proteins These findings, along with 
the knowledge that the sulfonamide com- 
pounds may convert homologous (serum or 
blood cell) proteins into allergens and the fact 
that characteristic clinical syndromes follow 
the administration of these drugs, constitute 
sufficient evidence to justify the concept of 
the anaphylactic nature of these cases 
Severe but nonfatal manifestations have not 
infrequently been reported in connection with 
all manner of prophylactic and therapeutic 
serums, extracts of pollens, epidermals, and 
dust, egg white and other food proteins, and 
also drugs such as quinine and potassium 10 - 
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dide The senior author has observed a se 
vere shock following introduction into the 
rectum of a papav erine suppository 
There is still a considerable diversity of opin- 
ion as to the pathogenesis of anaphylactic 
shock A number of authors believe that, 
like serum sickness, it is invariably due to an 
antigen antibody reaction Others particu- 
larly the French authorities, hold that the 
shock is due primarily to a disturbance of 
colloidal balance Further details will be 
found m Part One 

B SYMPTOMATOLOGY 
As the name indicates, anaphylactic shock 
is characterized by systemic collapse due to 
severe circulatory disturbances The clinical 
picture is striking During the injection or 
immediately after it, vomiting and violent 
colonic spasms appear, causing unbearable 
abdominal pain and uncontrollable diarrhea 
There is an abrupt fall in the blood pressure, 
accompanied by a drop m temperature (al- 
though in occasional instances the temperature 
will rise) The patient becomes strikingly 
pale and finally cyanotic Tachycardia is 
very commonly observed, this can be so ex- 
treme that the pulse becomes imperceptible, 
and the heart sounds barely audible Acute 
pulmonary emphysema may ensue The gen- 
eral condition becomes progressively worse, 
and the patient loses consciousness Then, 
unless the proper measures are instantly car 
ned out, death is likely to occur within a few 
minutes Fortunately, however, the most 
severe of these manifestations of anaphylactic 
shock occur only in exceptional cases 
For didactic reasons— despite the fact that 
they almost always appear simultaneously — 
it seems best to consider the clinical symptoms 
according to their localization, t e , in the skin, 
hi the gastro intestinal tract, or in the vascu- 
lar, respiratory, and nervous systems, and to 
give separate consideration to general mani- 
festations 

Not infrequently the first expressions of 
anaphylactic shock are intense itching, par- 
ticularly of the palms, and the appearance at 
the injection site of a strong urticarial reaction 
with progressive local edema These are 
generally followed by an exanthem covering 
the entire body, this is usually urticarial, but 
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sometimes scarlatiniform. The face and es- 
pecially the lips and eyelids are often tre- 
mendousfy swollen: this angioneurotic edema 
and the accompanying intolerable pruritus do 
not usually persist longer than from seven to 
eight hours, but they commonly show a tend- 
ency to recur ox er a period of many days. In 
less severe cases the skin of the face, neck, and 
anterior chest may assume a rather typical 
dusky erythematous appearance. The eyes 
are almost always suffused. 

The gastro-intestinal manifestations are not 
infrequently initiated by nausea followed by 
xomiting. The colicky pains are often so 
intense that the patient writhes on his bed in 
agony, and the diarrhea is so severe that 
bloody stools are passed Both the vomiting 
and the diarrhea usually recur after a symp- 
tom-free period of variable duration. 

The symptoms related to the vascular and 
respirator}' systems are especially alarming. 
The pulse becomes weak and rapid, the blood 
pressure drops; dyspnea sets in at the same 
time, and there is often a severe attack of 
asthma. 

Among the nervous symptoms, convulsions 
desene special mention. 

The general condition is invariably bad. 
The patient is in a state of extreme apprehen- 
sion. He suffers from a sensation of heavy 
pressure in the head, accompanied by ringing 
in the ears, dizziness, and sometimes palpita- 
tion. The feeling of general prostration often 
persists for days. 

Particularly dangerous are those cases in 
which the symptoms appear with lightning 
speed. Not infrequently, however, the mani- 
festations do not de\ elop immediately, but 
only after many hours — especially when the 
injection has been given intramuscularly 
rather than intra\ enously. Thus Gammel- 
gaard ,Si * reported a patient who^e first symp- 
toms appeared four days after an intramuscu- 
lar injection of tetanus antitoxin and whose 
death did not occur until the se\ enth day. 
Waldbott calls attention to the fact that 
anaphylactic shock can take place without the 
occurrence of an urticarial reaction or an 
asthmatic attack. This observation has been 
confirmed by Vaughan. 

,B * CufinicAAio, A \cta pith « microbioL Scandusav. 11: 1, 
1942 


Necropsies performed by Vance and Strass- 
mann ,B5 on seven persons who died from in- 
jections of foreign protein revealed pro- 
nounced inflation of the lungs and si«ms of 
asphyxia due to bronchial spasm. Abnormal 
numbers of eosinophilic leucocytes were pres- 
ent in the bronchial walls. Cerebral edema 
and laryngeal edema were each found in two 
cases, and were attributed to increased capil- 
lar}' dilatation. In the five cases studied by 
Black-Schaffer 1166 the basic lesion was a necro- 
tizing fibrinoid arteritis of the smaller x-essels 
with a cellular exudate of monocytic compo- 
sition. The reticulo-endothehal system was 
hyperplastic. 

C. THERAPY 

For a discussion of the prevention of an- 
aphylactic shock, the reader is referred to the 
section on foreign serums. 

When an anaphylactic reaction threatens to 
develop, the patient should be made to lie 
down at once, and a tourniquet should imme- 
diately be applied above the site of injection. 
Epinephrine (0 5 cc. of a 1:1,000 solution) is 
first injected subcutaneously into the opposite 
arm, and an equal dose into the injection site. 
If possible the tourniquet is then replaced by 
a sphygmomanometer, for this offers the ad- 
vantage of permitting control of the pressure 
in such a way that the venous return is com- 
pletely stopped, but not the arterial supply. 
In the beginning, the pressure is released for 
only a few seconds at a time; later it is re- 
leased for several minutes. It is advisable to 
determine the blood pressure from time to 
time An elevated blood pressure shows that 
the patient is under the influence of adrenalin; 
on the other hand, subnormal pressure despite 
the administration of epinephrine is an indi- 
cation that the anaphylactic shock is not con- 
trolled. In the latter case, the patient is 
trjven another injection of epinephrine. It is 
often necessary to wait two or three hours 
before removing the pressure cuff altogether. 

If cvanosis or numbness of the hand appear, 
the tourniquet is released for a short time. 
Local instillation of vasoconstrictors (2 to 3 
per cent ephednne sulfate solution, 1:1000 
epinephrine hydrochloride) will relieve the 


»ra \ v>cr, B. II , tnd SmsauNX G.: Arch. Pith. J4- 849, 1942. 



486 


Allergy 


nasal symptoms, and ice or cold water may 
be applied to pruritic areas 
In especially se\ ere cases, epinephrine must 
be injected intravenously, preferably in the 
form of a slow infusion of 1 cc of epinephrine 
in 250 cc of warm physiologic salt solution 
If this is not available, 0 2 cc of epinephrine 
diluted with 10 cc of saline solution or the 
patient’s withdrawn blood ma> be given very 
slowlj intravenously by syringe Asthmatic 
symptoms can be almost always controlled by 
intravenous aminophjllme In some cases 
it is also advisable to administer a cardiac 


stimulant such as coramme Further a mild 
degree of anesthesia (ether) may be well 
worth trying 

If laboratory examination of the blood re- 
veals hemoconcentration 2 090 cc of physio- 
logic salt solution should be given intrave 
nously over a period of two hours (Blotner 18 6 ) 
For this purpose human plasma maj be in 
jected intravenously, as successfully employed 
by Raynolds J8,>7 
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Chapter XXI 

ALLERGIC DISEASES OF THE UPPER RESPIRATORY TRACT 


A. ALLERGIC AND PATHERGIC 
RHINOPATHY (VASOMOTOR 
RHINITIS) 

T HE term allergic rhinopathy designates a 
disease picture characterized by paroxys- 
mal attacks of sneezing, nasal obstruction, and 
serous rhinorrhea, usually of short duration, 
not accompanied by any of the constitutional 
symptoms ordinarily found in infectious rhi- 
nitis, and generally not confined to any partic- 
ular season. The latter point serves as the 
main criterion for differentiation between this 
condition and hay fever. Because ot its 
greater frequency , hay fe\er, although likewise 
an allergic rhinopathy, has been arbitrarily 
excluded from this group for separate consider- 
ation. It should be added, howexer. that 
under certain circumstances allergic rhinop- 
athy may also be strictly seasonal as. tor 
example, when the patient suffers his attacks 
only after ingestion of some seasonal fruit or 
xege table. It is also apparent that in regions 
where the pollens are present in the air all 
through the year, as in southern California 
(Smith et al. ,s *'), perennial rhinopathy , as well 
as other forms of respiratory allergy such as 
sinusitis and bronchitis, may represent an un- 
recognized or hidden pollinosis. 

It is difficult to estimate the incidence of 
allergic rhinopathy in the general population, 
but Feinberg 53 ' believes that it occurs m 0 5 to 
3.0 per cent. Since many patients do not seek 
treatment, the actual percentage may be ex eh 
higher. 

1. Terminology 

A considerable number of terms have been 
suggested to designate this syndrome, vaso- 
motor rhinitis, perennial (nonseasonal) allergic 
rhinitis, paroxysmal rhinitis, nerxous rhinitis, 
hyperesthetic rhinitis, extrinsic and intrinsic 
rhinitis, allergic coryza, spasmodic coryza, 
atopic coryza, contact allergic coryza, paroxys- 
mal rhinorrhea, perennial hay fever, hydros 
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nasahs, and allergic rhinopathy. Most of the 
proposed designations must be rejected a priori 
for they are just as vague as “xasomotor 
rhinitis” (e g , nervous rhinitis, hyperesthetic 
rhinitis, spasmodic coryza, paroxysmal rhi- 
mttsl Other terms (e g . contact allergic 
coryza, perennial allergic rhinitis) are appro- 
priate tor only a small group of cases At first 
glance. Rackemann's suggestion of dividing 
the cases as extrinsic and intrinsic rhinitis, on 
the basts of mode of causation, seems satis- 
factory The extrinsic factors of causation 
include chiefly those substances that act by- 
way of inhalation (house dust, animal danders, 
oms root' the intrinsic factors comprise (1) 
substances that produce their effects by inges- 
tion 'eg. foods and drugs) and (2) bacteria. 
On more careful consideration, however, it 
becomes evident that, under different etiologic 
conditions, tuods such as wheat flour and other 
cereaN. the odors of tish, egg. or aspargagus, as 
as well as drugs. are capable of producing ex- 
trinsic rhinitis by inhalation 

In our opinion. ** the correct general designa- 
tion would be rhinopathy, under the widely- 
accepted usage of the suffix "-pathy'.” In 
contrast with the term rhinitis, rhinopathy does 
not suggest an inflammatory condition. Sub- 
classification could be undertaken along the 
lines of the authors’ proposed division of the 
phenomena of hypersensitixeness as allergic 
and pathergic, as follows - whenthecausationis 
specific-allergic, the condition may be referred 
to as an allergic rhmopathc , on the other hand, 
when the causation is a nonallergic hypersensi- 
ti\ eness, the disorder might be called pathergic 
rhinopathy- The same subdivisions are em- 
ployed in the discussion of bronchial asthma. 

2. Etiology and Pytitoceyesis 
In each case, the basic question, and a con- 
sideration of decisic e importance in determin- 
ing the therapy, is whether the disease is of 
allergic or pathergic origin. It must be re- 
membered that not all patients who sneeze and 
ha\e intumescent membranes are necessarily 
suffering from an allergic condition. Further- 
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more, the fact that the patient is allergic does 
not mean that his rhinopathy must be due to 
this condition In an appreciable percentage 
of cases, there is hypersensitiv eness of the nasal 
mucosa that does not depend upon an antigen 
antibody reaction Cases of this kind include 
those in which paroxysmal sneezing, with sub 
sequent swelling of the nasal mucosa follows 
a sudden change in temperature or exposure to 
cold wind, hot air (Duke® 67 ), looking up into 
strong sunlight (rreund, 1 ® 49 Duke 1860 ), or par 
ticularly such atmospheric factors as abrupt 
fluctuations in humidity and barometric pres 
sure (before storms, change of altitude), or 
exposure to drafts Furthermore, smoke (to- 
bacco, coal, gas, oil, v apors of burning sulfur), 
as well as the odors of various perfumes, and 
soap powder have frequently been found to act 
as eliciting agents Less commonly formalin, 
benzene, naphtha, printing ink, and other 
chemicals are responsible for the symptoms 
Furthermore, one must always remember the 
potential causative rflle of mechanical influ 
ences, such as those due to sharp pointed 
particles— e g , “hairs” of royal palms, plane 
trees (Benjamins 1861 ), or barley dust 
Aside from these nonspecific, exogenous fac 
tors there are quite a few patients in whom 
psychosomatic influences play a most impor 
tant part in eliciting paroxysmal coryza 
Emotional upsets, quarrels, sexual conflicts, 
fatigue, overwork — these are only a few of the 
psychic factors on which these patients will 
place the responsibility for their nasal attacks, 
though they rarely make such an admission 
until they have been carefully interviewed and 
until the physician has won their confidence 
A case observed by Lieschke is characteristic 
A girl suffering from rhinopathy was relieved 
of her sy mptoms when she w as betrothed but 
suffered a relapse when the engagement was 
broken a few months later The writers have 
observed a number of cases in which psychic 
factors were the principal cause of rhinopathy 
Aside from conditions based on pathergic 
hypersensitiveness of the nose, there are, of 
course, numerous instances of rhinopathy of 
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allergic origin — among which hay fever cases 
will naturally not be considered here 
The identification of the causal allergen is 
then to be undertaken by the methods de 
scribed on page 156 It might be well to stress 
once again that skin tests should not be the 
only method of study that, if possible, nasal 
testing should be instituted as well, and that 
exposure and elimination experiments are cer- 
tainly the most reliable 
Nevertheless, Vallery Radot 1862 reported that 
among 188 cases of paroxysmal coryza, he was 
able to determine the identity of the causal 
agent by skin tests in 107 instances A posi 
tive skin test must, of course, be regarded as 
specific if it is accompanied by a focal reaction 
in the form of an acute and sudden cold,” as 
observed by the present writers following an 
intracutaneous injection of 1 500,000 ursol 
Solution 

Concomitant presence of other allergic dis 
eases, particularly hay fever, suggests the pos- 
sibility of an allergic origin of the patients 
rhinopathy , as does a strong family history of 
allergy 

As for the causative agents, we shall select, 
for brief mention — from the very extensive 
literature that has appeared on the subject 
during the past few years — only a few of the 
most commonly encountered allergens 

Above all, one must consider the exogenous 
allergens in the patient’s home, this can best 
be done by means of the day and night tests 
(see p 194) This group of allergens com 
prises house dust first and foremost, then mat 
tress stuffing (horsehair, cotton lmters, kapok) 
upholstery filling feather pillows and feather 
quilts (goose, duck, chicken feathers), woolen 
blankets, rugs pyrethrum animal skins, and 
library dust Other important exogenous 
allergens include fungi, particularly AUernatia 
and Ilormodendron (\\ aldbott et al , 1863 Mor- 
row et al , 18H and others) , smuts and rusts, 
butterfly scales sandflies, and even the house 
fly (Jamieson 906 ), articles of clothing, as wool 
and silk underwear, dyed and undyed furs, 
dyed blouses, human hair and dandruff , animal 
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emanations and animal hair and dander (horse, 
dog, cat, rabbit), volatile oils (acacia, linden, 
jasmine, rose, lilac, lemon); occupational dusts, 
such as those of flour, cottonseed, castor 
bean, tobacco, wood, leather, drugs, chemi- 
cals, flour-improving preparations, upholster- 
ing and packing materials such as the fibers of 
Spanish moss (Dean 1173 ); orris root m powder, 
soaps, shampoo preparations, cosmetic creams, 
bath salts, perfumes, etc. 

Second, one must consider the possibility of 
causation by some food. We are indebted to 
Sticker 1941 for one of the first observations in 
this connection. He noticed that a patient 
regularly suffered from se\ere attacks of sneez- 
ing, extraordinarily copious watery nasal dis- 
charge, and Iacrimation, after ingestion of 
strawberries, furthermore, this patient’s uncle 
presented the same symptoms after ingestion of 
cherries, while fresh or dried sorrel elicited 
similar manifestations in the latter’s cousin. 
Muenich reported the case of a woman who in- 
variably was afflicted with acute rhinitis fol- 
lowing ingestion of tomatoes. Joltrain 109 * ob- 
served urticaria and rhinopathy following the 
drinking of beer Gould and Pyle, as well as 
Klewitz, described sneezing after ingestion of 
chocolate. Similar observations have been 
reported by Ruskin, 14 ** DutheiUet ,y! * (meat, 
fish), Urbach and Fasal" 3 (eggs), Harley 14 * 7 
(wheat), Vaughan, 1060 Adelsberger and Mun- 
ter 1039 (vegetables, fruit), Salen 1365 (Brazil 
nuts), Nadoleczny (spices), and others. 
Chiefly by skin tests and partly by means of 
diets, Eyermann, 14 * 9 Rowe, 710 and others suc- 
ceeded in identifying the following foods as 
the commonest causal agents in nasal allergy: 
wheat, egg, milk, chocolate, potato, bean, pea, 
salmon, tomato, onion, beef, rye, grapefruit, 
pear, peach, and pineapple (in this order of 
frequency in their material). Of the 95 cases 
studied by Eyermann, 8 were monovalent, 
with hypersensitiveness to only one food, S7 
of the patients, on the other hand, were hyper- 
sensith e to a number of items. Needless to 
say, the authors mentioned frequently found 
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that the food in question was not the sole cause 
of the allergic symptoms, but was often acti\e 
only in combination with animal emanations, 
dust, or other allergens. Among 441 cases, 
Balyeat 1470 found that foods were the principal 
allergens in 4.9 per cent, and the secondary 
cause in 24 per cent. Gelfand’s’ 871 figures are 
about the same. 

Not to be confused with these instances are 
others in w hich the mere odor of a certain food 
is sufficient to elicit either an urge to sneeze or 
actual attacks of sneezing. The writers were 
able to ascertain that the odors of the following 
foods could act as allergens: fish, milk, egg, 
asparagus, coffee, and lemon, as well as the 
odor of frying food and of roast hare. 

In the third place, drugs administered by 
mouth, as well as others given parenterally, are 
occasionally the cause of rhinopathy: quinine 
(Dawson and Newman 1 * 72 ), amidopyrine 
(Bayer), aspinn (Vallerj -Radot and Hei- 
mann 1 * 75 ), salicylic acid by injection (Grie- 
bel 1 * 74 ), and atropine in eye drops, although 
the eye itself presented no symptoms (van 
der Hoeve) 

In the fourth place, some cases may be 
assumed to be based on a bacterial allergy. 
It is true that rhinopathy may result when a 
chronic infection increases the reactivity of the 
neurovasomotor and exudative mechanisms of 
the nasal mucosa to multiple nonspecific irrita- 
tion, or when an infection predisposes to hyper- 
sensitix eness to a specific allergen. Neverthe- 
less, the results of investigations by Lakos 1373 
and the senior author point to the fact that in 
many cases a genuine bacterial allergy may be 
assumed to be the cause of rhinopathy The 
writers are inclined to make this diagnosis 
w hen the foci of infection are in the sinuses, the 
middle ear, or the tonsils, and when cure of 
these b\ means of operation, sulfonamides, 
penicillin, or other therapy brings about a 
cessation of the nasal symptoms. Further 
confirmation of this diagnosis is found in cases 
in which autogenous vaccines from these foci 
of infection elicit not only a strongly positive 
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skin reaction but also a nasal (focal) response 
in the form of an attack of sneezing and nasal 
obstruction Shambaugh 8 6 states that 90 per 
cent of chronic nasal infections can be shown to 
have an underlying allergic factor 
A question now being studied by the 
writers is whether Bacillus proteus which is 
occa«ionally found in nasal secretions and 
which when injected intracutaneously evokes 
severe focal and systemic manifestations — 
in some patients even in a dilution as high 
as 1 1 000 000 000 — is justifiably to be re 
garded as an allergen 

At this point attention should be called to 
the splendid v ork of Jacobson and Dick 877 
on the normal and abnormal bacterial flora of 
the nose These authors found that the nor 
mal na«al flora consists chiefly of Staphylo 
coccus albus and diphtheroid bacilli with 
Staph aureus and Micrococcus catarrl ahs 
occurring less frequently The presence of 
streptococci B mucosus Pfeiffer bacilli and 
diphtheria bacilli indicates disease of the nasal 
mucosa or sinus disease or both 

Lastly it may be said that it is likely that 
endogenous allergens play a greater role m 
the pathogenesis of rhinopathy than is gen 
erally supposed today An interesting and 
pertinent case is reported by Riebel 539 Regu 
larly on the day prior to the onset of menstrua 
tion the patient suffered attacks of sneezing 
nasal obstruction chills fever of about 101 F 
and prostration These manifestations dis 
appeared completely after three or four days 
When the patient was given injections of 1 cc 
of an aqueous solution of follicuhn during the 
uitecmenstcuum the same symptoms ap 
peared but in a milder form than during the 
menstrual period A course of thirteen m 
jections within two months resulted in a com 
plete cure (Such cases should not be con 
fused with tho c e commonly seen in which the 
rhinorrhea tends to be exacerbated imme 
diately before menstruation probably owing 
to the increased nervous tension at that time ) 
Adlersberg and Forschner 1878 and koerbel and 
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\\ iethe 879 have described similar observations 
in relation to menopausal women the nasal 
manifestations were ascribed to endocrine dis 
turbances and w ere found to be satisfactorily 
controlled by estrogenic therapy Laub 889 
observed that rhinopathy often develops at the 
time of the climacteric in men as v ell as m 
women These cases may be improved bv 
testicular or ovarian extract In a group of 
1900 obstetrical patients Mohun 88 found 20 
who manifested a definite increase of rhtnop 
athy and associated conditions during preg 
nancy Eight of them had nasal obstruction 
or congestion only while gravid and a re 
ported a similar condition during one or more 
previous pregnancies He believes that the 
manifestations parallel the amount of estro 
gen produced Typically the symptoms dis- 
appear spontaneously within one to «even 
day s after deliv ery 

Mention should also be made in this connec 
tion of those instances in which there is a defi 
mte relationship between constipation and 
rh nopathy and which can be successful 
managed by proper treatment of the constipa 
tion (Adlersberg and Forschner 1878 Urbach 88 ) 
Furthermore the not so very rarely observed 
cases of rhinopathy due to oxyuriasis (Goetz 
Heddench) may likew lse belong to this cate 
gory 

At this point it may be of interest to report 
on a series of 74 cases of rhinopathy in which 
there was no history nor any evidence of 
asthma at the time of examination Owing to 
the unusual nature of the material the results 
differ to some extent from the figures usually 
gi'vtTi v/uit Vti-c Vhttss rawwgsvs i ‘A'.'tdJ.'j oases, 
with both rhinopathy and asthma The 
reader is referred to the section on asthma 
(p 600) for an analysis of 14o cases of rhinop 
athy in patients who have or have had 
asthma 

As Table 40 shows 60 of the cases (81 per 
cent) belong to the pathergic groups— that is 
to say these cases are caused by a variety of 
nonspecific factors We may subdivide them 
according to the primary noxae as cases of 
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rhinopathy on the basis of infection, of irrita- 
tion, and of psychic influences, and those that 
once were specific-allergic but became non- 
specific in the course of time. Of the remaining 
20 cases, 3 were due to endocrine and 3 to 
intestinal disturbances, and 14 were of specific 
allergic origin. 

Allergic and pathergic rhinopathy may oc- 
cur at any age, but it is most commonly 
observed in the second and third decades of 
life. The writers are of the opinion that in 
the last few years this disease has shown a 
tendency to appear earlier in life, and they non 

Table 40 — Classification of 74 Casts of Rhinopathy 


according to Pathogenesis 

Type of 
Rhinopathy 

Pathogenic Basis 

Vs of 
Ca»es 

Per- 

»ge 

Pathergic 

infection 

1 30 

40 5 

Pathergic 

1 irritation 

15 

20 3 

Pathergic 

psvchic disturbances 

1 4 

5 4 

Pathergic 

previous specific-allergic 

1 5 , 

6 7 


rhmopathv 



Pathergic 

endocnnopath\ 

3 1 

4 0 

Pathergic 

functional intestinal di» 

3 

4 0 


disorders 



tllergtc 

exogenous allergens 

14 

19 0 


see many children and even infants n ith rhinop- 
athy. It may be of interest to add that the 
symptoms in early childhood are due, in the 
main, to food allergy, especially reaction to 
milk and to wheat. Very frequently the 
erroneous diagnosis of recurrent colds is made 
in the case of such children. But it should 
also be borne in mind that this condition may 
first manifest itself late in life, e\ en during the 
se\enth decade. 

Women are more prone to hav e rhinopathy 
than are men. Huber and Harsh 1553 reported 
that female patients constituted SO per cent 
of their material; Rachemann !0 reported 73 
per cent, and Urbach 333 54 per cent. Similar 
observations were made by Clarke and 
Rogers 1534 and by Griebel. 15 " 4 This higher 
incidence among w omen may be attributed to 
the fact that they are more likely to be 
ps\ chically labile than are men. On the other 
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hand, male cases have been found to outnum- 
ber female in the incidence in the first decade 
of life (Winkenwerder and Gay 18 * 1 ). 

Heredity plays a somewhat less important 
role in rhinopathy than in asthma. Environ- 
mental factors are of far greater importance, 
as can be seen by the pre\alence of rhinopathy 
in bakers, millers, and housewives 

Intranasal abnormalities, such as septal 
deviations, spurs, or hyperthrophied turbinates, 
are often accused of being the cause of rhinop- 
athy, and patients are uTged to have these 
removed However, in the opinion of the 
majority of authorities, while these conditions 
may aggravate the rhinopathy during the 
actual attacks, they are not etiologically re- 
sponsible for it Therefore, surgical interven- 
tion is indicated only in those rare cases in 
which a deviated septum or hypertrophied 
turbinate seriously interferes with the free 
passage of air 

Lastly, mention must be made of the influ- 
ence of a long-lasting rhinopathy on the pa- 
tient’s general condition This disease is gen- 
erally regarded by physicians as nothing 
more than a minor disturbance And this 
viewpoint is warranted so long as the symp- 
toms are mild and transitory , but when they 
become severe and persistent, the patients 
suffer appreciably, and the difficulty experi- 
enced m maintaining an adequate respiratory- 
volume often brings on serious mental depres- 
sion. Moreover, when one also takes into 
consideration the numerous complications 
(acute or chronic sinusitis, as well as asthma; 
that, when present, seriously interfe.e witli 
treatment, it becomes obvious that everything 
possible must be done to recognize and to 
combat the disease and its causes at the outset. 
Among the conditions frequently associated 
with perennial allergy of the nose and para- 
nasal sinuses Hansel 1555 mentions “inv olvement 
of the external ear, eustachian tube, middle 
ear, cochlea and labyrinth, resulting in deaf- 
ness, tinnitus, and dizziness, recurring swell- 
ings of the parotid and submaxillary glands, 
involvement of the larynx and esophagus; 
allergy of the eye; and allergic headache,” as 
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well as such manifestations as allergic bron 
chitis Craft 18 ® even describes facial neu 
ralgia as an atypical complication of nasal 
allerg} 

3 Pathology 

Grossh the nasal mucosa may present any 
of the following appearances depending on the 
stage and duration of the process normal 
slighth pale markedly pale or edematous 
bluish gra>ish or red Hansel 1 * 4 points out 
that there is no justification for distinguishing 
an allergic from a nonallergic rhinitis on the 
basis of pale or red appearance of the mucosa 
Nasal polyps are how e\ er, usuall} present in 
cases presenting a pale mucosa 

Polyps are smooth pedunculated growths 
prolapsing from the mucous membrane, they 
result from marked local edema, and originate 
from the loose structure of the stroma of the 
tunica propria The} present distended spaces 
filled with serum plasma cells mononuclear 
l}mphoid md above all eosmophile cells If 
they persist for an} length of time, some fibre 
sis may result Polyps are most commonly 
observed and most pronounced on the anterior 
tips and lower margins of the middle turbi 
nates It is here that the maximal contact 
with the allergen takes place Furthermore 
edema and polyposis very frequently occur in 
the sinuses sometimes even completely filling 
them The antra and ethmoids are most 
commonly involved 

As Hansel 888 has shown m his fundamental 
experimental work the histopathologic changes 
that occur in the nose and in the paranasal 
sinuses in patients with allergic rhinopathy 
are m principle similar to those that occur 
in the bronchial mucosa in allergic asthma 
At first one can observe edema and a definite 
eosinophilic infiltration of the epithelial and 
subepithehal layers In the more advaced 
stages there are thickening hyperplasia and 
pol}poid degeneration of the epithelial la}er, 
edema eosinophilic as well as mononuclear 
infiltration of the subepithehal layer hyper 
trophy and hypersecretor} activity of the 
mucous glands dilatation of the blood vessels 
and proliferation of the connective tissue 
The process may also extend to the bones 
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where partially hypertrophic and partially 
atrophic changes make their appearance 
The periosteal layer shows roun 1 cell mfil 
tration and connective tissue proliferation 
Lastl} there is the formation of pol}ps in the 
nose and sinuses \\ hen a secondary infection 
sets in the eosinophilic leucocytes in the tis 
sues are replaced b\ neutrophilic leucoc}tes 

4 Syiiptoaiatologv 

The course of allergic rhmopath} ma} gen 
erall} be divided into four t>pes The first 
comprises those cases in which secretorv dis 
turbances occur onl} during attacks Such a 
condition— sometimes called h}drorrhoea na 
salis — is characterized by a thin watery clear 
secretion that contains very little mucus 
However when the nasal discharge continues 
for several days the secretion may tend to be 
come thicker in consistenc} since more mucin 
from the mucous glands becomes mixed with 
it The quantities of secretion produced in 
the course of an attack of this kind are some 
times amazingly great often requiring the use 
of many handkerchiefs The patients some 
times describe this condition by sa}ing It 
runs like a spigot 

In the second and far more commonl} en 
countered type the watery nasal discharge is 
associated with symptoms o r ini-' se irritation 
in the form of nasal tickling an i paroxysms of 
sneezing followed by nasal obstruction result 
mg from the marked swelling of the turbinates 
Attacks of sneezing may range from three or 
four separate sneezes to as many as ten and 
even twenty or more however these are 
rarely as strong or as exhausting as in hay 
fever But the nasal obstruction is at least 
as annoying to the patient as is the paroxysm 
of sneezing The obstruction often involves 
only one side and may be of relatively brief 
duration In other cases both sides may be 
blocked simultaneously or alternatingly frst 
one side and then the other and th s may per 
sist for hours and sometimes even for a whole 
day and night The degree of the obstruction 
may vary considerably at different times of the 
day and night depending upon the causal 
factors It is usually most pronounced in the 
early morning hours but it is also marked 
during the night The congested condition of 
the nose is probably not so very much and 
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surely not entirely — the result of an inflamma- 
tory swelling, but is due rather to a sudden 
engorgement of the turbinates, which can dis- 
appear as quickly as it came. Occasionally, 
there are also lacrimation and distressing tick- 
ling and dryness in the nasopharynx, along 
w ith coughing. 

The third type is characterized by one or all 
of the following symptoms: headaches (due to 
swelling of the mucous membranes of the 
sinuses), mental depression, lassitude, and con- 
stitutional manifestations. 

Naturallj-, there are also transitional forms 
between these three groups. 

Fourth, it is necessary to recognize the atypi- 
cal and subclinical types of nasal allergy. 
According to Hansel, 1 1889 they are characterized 
symptomatically by stuffiness of the nose, asso- 
ciated with little if any sneezing and practically 
no discharge except for a thick sticky post- 
nasal drip. Eosinophilia in these postnasal 
secretions is usually not marked, but is suffi- 
cient to be of diagnostic significance. These 
low-grade or subclinical nasal symptoms are 
frequently associated with obstruction of the 
eustachian tube, swelling of the soft palate, 
involvement of the parotid gland, and con- 
junctivitis The nasal mucosa may be normal 
in appearance, slightly red, or slightly pale or 
boggy. Most of these cases are caused by 
inhalants, particularly house dust. 

The connection between rhinopathy and 
bronchial asthma merits special consideration 
here. Rackemann 20 reported that of 257 pa- 
tients with allergic rhinitis, 16 per cent had 
asthma; Winkenw erder and Gay 188a found this 
condition in 25 per cent of 19S cases. On the 
other hand, Rackemann 1990 diagnosed allergic 
rhinitis in 27 per cent among more than 1,000 
asthmatics, and Urbach and Gottlieb 1891 in 
38 per cent among 379 asthma patients. In 
our material the percentage w as highest among 
the cases of specific-allergic asthma (about 
47 per cent), while the average incidence 
among the cases of pathergic asthma was 37 
per cent. It was found that when the rhtnop- 
athy appeared at about the same time as the 
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asthma, both conditions were brought on by 
the same causal agent or agents, and that when 
the nasal condition appeared long before or 
after the asthma, the diseases were attribut- 
able to different agents (for further details, see 
the discussion of asthma, p. 600). Kern and 
Schenck 1852 determined the incidence of nasal 
polyps (a sign of rhinopathy) in asthmatics to 
be 30 per cent. From these figures it is readily 
seen that rhinopathy frequently precedes or 
accompanies bronchial asthma Occasionally, 
the patient suffers asthma in childhood and 
from rhinopathy in adult life, or vice versa. 

Allergic as w ell as pathergic rhinopathy very 
frequently leads to involvement of the sinuses, 
causing edematous swelling, inflammatory- 
infectious hyperplasia, or polyps. These con- 
ditions will be discussed in the section on 
sinusitis. 

Furthermore, mention should be made here 
of the deformities of the facial bones that, as 
Duke 1895 has pointed out, result from long- 
continued allergic rhinopathy in childhood. 
These consist of a depression and flattening of 
the nasal bone, probably attributable to in- 
adequate development of the sphenoids and 
antra. 

Lastly, there is Fugisawa’s statement to the 
effect that patients with allergic rhinopathy 
often present a blood eosinophil count of from 
15 to 20 per cent during their attacks. Ac- 
cording to Griebel, 187 * it is preferable to make 
the examination shortly after the attack. In 
subacute or chronic cases, the blood picture is 
dominated by lymphocytosis, eosinophils 
being either absent, or present rn small num- 
bers only. However, according to Griebel, 
when a protein-free splenic extract is injected, 
these cases present definite eosinophilia, while 
normal individuals show no change (For a 
discussion of eosinophilia in the nasal secre- 
tion, see below ) 

The clinical course depends on whether the 
allergic or pathergic causation can be found 
and eliminated, or whether the patient can be 
specifically or nonspecifically hyposensitized. 

If this goal is not attained, sinusitis and/or 
asthma may ensue and ultimately replace the 
former condition. 
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5 Differential and Etiologic Diagnosis 

DIFFERENTIAL DIAGNOSIS 
The principal characteristics of allergic and 
pathergic rhmopathy including those that dis 
tinguish it from hay fever, were described in 
some detail at the beginning of this section 
Here we shall chiefly consider the problem of 
differentiating rhinopathy from the “common 
cold” due to virus and bacterial infection of 
the nasal mucous membrane, since the latter 
condition is most commonly confused with it 
It must be mentioned, however, that the lay- 
man employs the term “cold” for any kind of 
acute coryza, just as he generally calls all 
chronic nasal inflammations “sinusitis ” 


Table 41 — Major Types of Cytologic T tndings of 
Nasal Secretions 


Type 

ph l« 

"ST, 

°K 

Epi 

iMisI 

Cells 

Allergic 

++++ 

0 

0 

+ or 0 

Infectious 

0 

I+++ 

+++ 

+ 

Bacterial Allergy or 
Secondary Infec 
tion Superimposed 
on an Allergic Re 1 
sponse 

+ + 

4-+ + 

+++ 

+ 


When the symptoms set in suddenly with 
paroxysmal sneezing followed by profuse 
watery rhmorrhea and nasal obstruction, 
usually of short duration and when these 
symptoms are not accompanied by any sys- 
temic manifestations, it is highly probable that 
the case is one of allergic coryza But if, on 
the other hand, the onset is gradual, with 
slight sneezing, if there is irritation in the 
nasopharynx, with a thick and mucoid nasal 
discharge that subsides only after two or three 
days or becomes grossly purulent, and if there 
is general malaise and ex en*a febrile reaction — 
then the condition is more likely to be a true 
rhinitis of infectious origin, or a “common 
cold ” 

Moreover, as Hansel 1891 has pointed out, one 
of the most decisiv e factors m the differential 
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diagnosis is the cytologic character of the nasal 
smear m allergic coryza, numerous eosinophils 
are present, in the common cold ” one ob 
serves polymorphonuclear neutrophils as the 
predominant cells, while the eosinophils are 
few in number or totally absent The smears 
should also be examined for the presence of 
microorganisms and epithelial cells The typi 
cal cytologic responses are shown in Table 41, 
from Mansmann 1835 

In view of the importance of this method of 
differential diagnosis, a detailed description of 
the use of the new polychrome stain de 
veloped by Hansel 1896 will be given here The 
method is simple, rapid, and reliable, and can 
also be applied to bronchial secretions (If 
this stam is not available, a combined Wright 
Giemsa technic, as for malaria smears, can be 
successfully employed ) 

TECHNIC OF STAINING NASAL AND BRONCHIAL 
SECRETIONS (HANSEL 1854 ) 

1 Collect secretion by having patient blow nose on 
waxed paper 

2 Transfer secretion to slide— tease out with tooth 
pick so as to a vo d thick masses Make two or three 
smears if there is enough material 

3 Dry smears in air or gently over flame 

4 Mark across slide next to label with paraffin stick 
to prevent overflow 

5 Cover completely with polychrome stain and 
allow to stand thirty to forty five seconds giving the 
longer period to thick or milky smears 

6 Add distilled water to take up stain as in Wright s 
technic and allow to stand about thirty seconds Tor 
best results neutralize the distilled water by adding 1 
drop of I per cent potassium carbonate to each 30 cc 

7 Pour off stam and flood slide with distilled 
water to remove excess stain 

8 Flood slide with 95 per cent ethy I alcohol Drain 
off and dry slide over flame 

9 If the blue color is too intense flood slide with 9o 
per cent ethyl alcohol to which 1 drop of 1 per cent 
hydrochloric acid has been added to 30 cc The 
amount of blue color removed depends on the length 
of time the acid alcohol is allowed to remain on the 
slide 

10 Tour off acid alcohol and then flood with plain 
9a per cent ethyl alcohol again 

11 Always examine the stained smear under the 
microscope before using the acid alcohol solution 
The acid treatment intensifies the red in the eosmop/itles 
by removing overlying blue Too much acid may take 
the blue out of the neutrophiles and give them a pink 
color If the neutrophiles are pink upon the first 
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examination, stain another specimen and allow about 
filteen to twenty seconds longer for stain to act before 
adding the water 

12 In the examination of smears, the magnification 
must be 125 to 150 U'ing a 10 X objective, the eje 
piece, therefore, should be 12 5 or 15 X tse a moder- 
ate!} strong dear light 

The eosinophils are easily recognized as larger than 
the neutrophils, and contain large acidophilic granules 
stained a brilliant orange red Man\ nil) be ruptured 
and the eosinophilic granules loosely scattered The 
nuclei are usually bilobed and stain blue The neu- 
trophils and epithelial cells will contain a deep blue 
nucleus and a lighter blue cytoplasm Mucus will 
stain blue 

To secure an appropriate nasal specimen, it is best 
to have the patient u«e a piece of ordinarv crumpled 
cellophane in lieu of a handkerchief, and to make use of 
spontaneous discharges ontv The specimen will re- 
main suffiaenth moist for two or three hours if the 
“handkerchief" is twisted and sealed in an ointment 
jar It is best to examine the discharge of each nostnl 
separately, since occasional only one side discloses 
evidence of an infection In children too voung to 
blow their no'es properiv, the secretion can be obtained 
by swabbing with a cotton applicator 

It is often necessary-, however, to make re- 
peated cytologic studies o\ er a long period of 
time. For it not infrequently happens that 
one does not observ e any eosmophjle cells in 
the first examination, either because the nasal 
discharge is so profuse that it does not contain 
any cells, or because the examination is made 
at the very beginning of a nasal allergy 
Moreover, according to Hansel, there may 
also be a great increase in the number of 
eosinophils in a common acute coryza, how- 
ever, these cells disappear when the acute 
symptoms subside. In addition, a patient 
with aVieigic ihmopatYiy may at times acquire 
an infectious cold. In cases of this kind, there 
is a change in the character of the nasal dis- 
charge, which then becomes thick, viscid, and 
yellowish. Simultaneously, numerous neu- 
trophils make their appearance, while only- 
isolated eosinophils can be observed The 
cytologic picture soon changes, however, when 
the infection disappears. Xot infrequently a 
large number of both types of cells may be 
present at the same time; this indicates either 
a subacute stage of an infection, polyposis, 
or retention of secretions during an acute 
allergic exacerbation with marked obstruction. 
Lastly', Kully 1357 has recently shown that the 
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prolonged and excessive use of nasal vasocon- 
strictors may result in persistent changes in 
the mucous membrane accompanied by the 
presence of eosinophils in the secretions. 
The results of repeated cytologic studies are, 
therefore, to be interpreted only in correlation 
with the clinical symptoms, with the changes 
m the nasal mucosa, and with the bacteriology 
of the nasal membranes. 

ETIO LOGIC DIAGYOSIS 

The first and most important step in estab- 
lishing the diagnosis is to take the case history 
painstakingly and patiently , for this purpose 
the physician may- make use of the special 
questionnaire to be found in the AppendLX 
When there is reason to suspect an inhalant 
allergen, one may perform either a nasal or an 
environmental test — the latter consisting 
in exposing the patient to the suspected aller- 
gen (eg., dust, flour) or pathergen (e.g., 
chemical, strong sunlight) at home or at his 
place of work. When the history does not in- 
criminate any particular substance, skin tests 
with the scratch technic must be resorted to 
If intracutaneous tests are preferred, they 
should be interpreted as specifically positive 
only- if the skin reaction is followed by a focal 
(nasal) reaction. Moreover, Rudolph and 
Cohen, 15 ” Dean et al., 1S9a and others have 
shown that skin tests are often negative, while 
direct nasal testing, either by insufflation or 
with the intramucous technic, evokes a posi- 
tive reaction When food allergy is suspected 
as the basis of the rhinopathy, elimination and 
triai diets are indicated. 

Wherev er there seems to be a possibility of a 
bacterial infection of the nose or of the para- 
nasal sinuses, the physician should have a 
culture made of the secretions and perform 
skin tests with an autogenous vaccine. Fur- 
thermore, it is absolutely essential to hav e the 
patient examined by a competent rhinologist 
for any possible pathologic nasal condition 
that might otherwise be overlooked At the 
same time, special attention should be given 
to the recognition of acute and chronic infec- 
tions as possible complications of allergy. 


is** Rcdoith, J A-. and CoHT-V, Sf B - J Allergy 5. 475, 1934 
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Lastly , roentgenologic examination of the 
sinuses is desirable 

Aside from these special allergic methods, 
e\erj patient should be given a complete 
physical examination, including blood count 
and sedimentation rate If indicated, endo 
crme studies are to be made and possibly also 
microscopic examination and culture of the 
stool 

As mentioned abo\ e, many cases of rhinop- 
athj are not of the specific allergic but of the 
pathergic (nonspecific) type That the differ 
entiation between those two types is of deci- 
st\ e importance for the choice of therapy' surely 
need not be stressed again. 

6 Therapy 

Allergic and pathergic rhmopathy should be 
treated not only for themselves, but also as a 
prophv lactic measure against asthma Aller 
gic coryza is frequently the forerunner of the 
latter, which means that the agent that causes 
the nasal allergy very' commonly' produces 
bronchial allergtzation sooner or later Just as 
in the case of asthma, there is no standard 
treatment for rhmopathy’ Whenever pos 
sible, each case is to be treated etiologically 
Unfortunately, however, this approach is 
hardly possible in many cases 

In specific allergic rhmopathy, the measures 
to be considered depend upon the nature of the 
allergen W r hen the causal agent is an in- 
halant, hyposensitization is often successful 
In this category , the best results are obtained 
in cases of dust allergy (for technic, see p 238) 
Strangely enough, many patients with the 
clinical symptoms of house dust sensitivity 
who give negative reactions to both direct and 
indirect testing, benefit by the administration 
of autogenous house dust extract (Hansel 1900 ) , 
success in treatment is dependent upon the 
determination of the optimum dose, which is 
often quite small Shambaugh 1876 and others 
have also advocated low dosage therapy Far 
less fav orable are the resultsobtamed mrhinop 
athy from flour, so commonly observed in 
bakers, millers, and cooks In this condition, 
the senior author and Wiethe” 4 achieved good 
results with intramucous injections into the 
nasal mucosa of the septum, producing a wheal 
similar to that obtained with the mtracutane- 
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ous technic, weak concentrations and minute 
quantities (0 01 to 0 02 cc ) are best used To 
guard against the danger of a shock, small 
quantities of epinephrine (0 05 cc ) may be 
added to the fluid to be injected Haller 
mann” s likewise was able to achieve a com 
plete cure with this method m a case of rhi 
nopathy due to flour In cases due to food 
a N er g)> elimination of the responsible food, 
oral deallergization, or the propeptan method 
will be of decided value 
In cases of bacterial allergy, subcutaneous 
desensitization with autogenous vaccine is 
often beneficial There have been some at- 
tempts at local desensitization by means of an 
intranasal vaccine spray, based on the theory 
that tissue immunity depends on the local 
presence of specific antibodies and phagocy tes 
called forth by the application of vaccine to the 
nasal mucosa Walsh 1701 reported encourag 
ing results with this technic 

Local or general chemotherapy constitutes 
another approach when infection is present 
Tor the former, local instillation of a suspension 
of microciystallme sulfatlnazole (parednne 
sulfathiazole suspension — Smith, Kline, and 
French) is of decided value in selected cases 
(Silcox and Schenck, 1901 Fabncant 1902 ) Pro 
thncin (Sharp and Dohme), containing 0 02 
per cent of tyrothncin, is also useful If local 
treatment is ineffectual, oral administration of 
sulfonamides (eg, sulfathiazole, I Gm every' 
six hours for two days then 0 5 Gm with the 
same time intervals for three more days) is 
advisable Thereafter, treatment with vac- 
cine should be instituted 

Rhmopathy based on endocrine disturbances 
may be managed by' means of endocrine sub 
stitution therapy Cases of hyperthyroidism 
or hypothyroidism are treated with measures 
appropriate to the condition 
In cases of rhmopathy due to intestinal dys 
function, the underlying constipation or en 
tentis must be corrected If there is a faulty' 
intestinal flora, a change by means of neocultol, 
resorcinol, or oral Bacillus cob preparations 
should be tried, as well as immunization with 
an autogenous stool v accme W ith the latter 
method the authors sometimes achieved stnh- 
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ingly good results in appropriate cases. It 
should be particularly stressed that immuni- 
zation procedures must be begun with small 
doses, in order not to induce se\ ere focal or local 
reactions In some instances obser\ ed by us, 
the patient was unable to tolerate doses of 
more than 1,000 organisms. Soricin may be 
of value. 

Treatment is, of course, far more difficult 
when the cause of the rhinopathy cannot be 
discovered, or when the case is pathergic in 
character. In instances of this hind, local and 
general measures must be instituted. The 
former are intended to lower the usually non- 
specific hypersensitiveness of the nasal mu- 
cosa, and simultaneously to increase its re- 
sistance In order to accustom the nasal 
mucosa to local irritation, the patient should be 
instructed to take appropriate breathing exer- 
cises three times daily- (humming while stand- 
ing, later while running, for three to ten 
minutes). Good results may occasionally be 
obtained by small doses of roentgen raj s (150 r, 
filtered through 0 3 mm. of copper plus 1 mm. 
of aluminum, three times at intervals of one 
month) Jacquehn 195 recommends mtramu- 
cous injections of autogenous serum (see p. 
209). 

Of the general and systemic measures, old 
tuberculin has proved — in the writers’ hands, 
at least — to be of definite value in cases in 
which there isa marked reaction to a small dose, 
such as 0 1 cc of a 1:1,000,000 or 1:100,000 
dilution. The technic of tuberculin therapj' 
is given in detail in the section on asthma 
(p 643). The results may perhaps be ex- 
plained on the basis of a metallergic mech- 
anism. 

Another helpful method is treatment with 
histamine, as recommended b>' Farmer and 
Kaufman, 1903 and Williams, 1901 and confirmed 
by the present writers The initial dose is 
0.05 to 0 1 cc. of a 1 : 100,000 dilution (in terms 
of histamine base) or e\en of a 1:10,000 
solution. The injections are doubled, if well 
tolerated, and given two or three times weekly 
in the beginning. Later the\- can be spread 
to approximately five-, seven-, ten-, fourteen-, 
and twentv-one-day intervals, attaining a 
maintenance dose which affords maximum 
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benefit, but not exceeding 0.1 to 03 cc. of a 
1:1,000 dilution. However, it should be 
stressed that the dosage must be individualized. 

According to Gant, Savignac, and Hoch- 
wald i:7 oral administration of histamine pro- 
duces immediate sjmptomatic relief. Con- 
trary to general belief, thej- contend that the 
drug given bj- mouth is promptlj’- absorbed 
and produces the same physiologic effect as 
when given parenterallj'. The method is not 
one of “desensitization,” but of symptomatic 
control 

Tecitxic The initial dose is I drop of a 1 1,000 
dilution in a glass of w ater on an empt\ stomach (be- 
fore meals) If the dose is too large in a given case, it 
will aggra\ate the s\ mptoms and if too small, will ha\e 
no effect The correct dose relieves the patient within 
fifteen to twentv minutes If no untoward effects are 
noted, the patient is advised to increase the dosage 1 
drop each dav until toxic reactions appear Thereafter, 
he is given a maintenance dose just below the toxic 
level This mav var> from 1 drop of the 1 1,000 dilu 
tion to 25 drops of a 1 100 dilution, the average being 
5 to 7 drops of 1 1,000 It is important to find the 
proper dose for each individual since there is a wide 
variation in patients’ susceptibility to histamine 
When sv mptoms recur after an> dose, another is taken, 
with the same effects Patients usuallj require six to 
eight doses dailv at first, but after a few weeks of treat 
ment onlj two or three doses daily , and later only an 
occasional dose ev er> few dajs 

We have extensively used histamine hj’dro- 
chloride 1:1,000 dissolved m 20 per cent alco- 
hol, and had satisfactory results in a goodlj' 
percentage of cases of the pathergic tj-pe of 
rhinopathy. 

Histamine-azoprotein (hapamine) injections 
may be tried in selected cases, but with great 
care 

Favorable effects are occasionally obtained 
with dietetic measures. The diet should be 
poor in salt and liquids, and should be main- 
tained for many weeks. It is advisable to 
begin with tw o or three daj's of a diet consist- 
ing onlj' of a little fresh fruit and water. 
Furthermore, general strengthening and tonic 
measures should be instituted. Attention to 
adequate rest and elimination, and relief of 
pain and apprehension by analgesics and seda- 
tives should not be neglected in view’ of the 
alleviation the} afford. Physiotherapeutic 
measures, including application of heat or 
infra-red raj’s, and occasional!}’ of cold, often 
give prompt relief. Psj'chotherapy, in re- 
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moving emotional tension and strain, has a 
definite place in resistant cases 
The symptomatic treatment employs the 
following drugs ephednne (0025 to 0 045 
Gm , or 2 to f grain) may be given three or 
four times daily In order to ob\iate its 
exciting effect, it is often combined with 
phenobarbital (0 008 to 0 015 Gm , or 1 to 
i gram) Other sympathomimetic drugs may 
be used Nethamine was successfully em 
ployed by Tnedman and Cohen, 811 and in 
combination with acetophenetidine by Crad- 
dock 1M * In cases of severe rhinorrhea, re- 
peated doses of atropine (0 12 to 0 2 mg , or 
sod t0 To? grain) or belladonna (0005 to 0 01 
Gm , or to } gram of the extract) may he 
beneficial Beilergal (1 tablet two or three 
times a day) helps to overcome emotional or 
autonomic instability and promotes mental 
rest Calcibronat (10 cc intravenously or 1 
tablespoonful of the granules, three times a 
day) lessens the irritability of the neurov ege 
tative system Niacm (nicotinic acid) by 
subcutaneous injection for a few days in doses 
of 25 to 100 mg , followed by daily oral ad- 
ministration, is recommended by Williams mi 
Nicotinamide is ineffecti\e 


or instilled by means of a dropper I or par- 
ticularly effective and widespread contact with 
the nasal mucosa, the Parkinson 19 method is 
recommended both for office treatment and 
for administration at home 

Technic The patent assumes the literal head 
low posture shown in Figi rf 241 by I eing placed side 
wise on a table or bed with the liner shoulder sup 
ported by a few p Hows Then one or two droppersful 
arc instilled into the lower nostril U ich the head in 
this position below the shoulder and slightly frrward 
the solution will neither flow out of the nares nor enter 
the pharynx \fter three or four minutes the head is 
rotated anteriorly the solution is permitted to flow 
into a towel and the remainder is gently blown out 



Tor local symptomatic therapy, vasocon 
stridors are of distinct value This group 
includes ephednne sulfate (2 per cent), neo 
synephnn hydrochloride (1 per cent), propa 
dnne hydrochloride (1 to 3 per cent), and 
pnvine hydrochloride (0 I per cent) A ben 
zedrine (amphetamine) inhaler may also be 
used Patients differ in their subjective re- 
sponses to various preparations and often ex- 
press pronounced preferences 
Fabacant ms pointed out that a valuable 
function is performed by nasal decongestants 
that lower the nasal pH from the abnormal 
alkaline state obtaining during the more activ e 
phases of an allergic rhinitis, toward a de 
sirably normal acid state (pH approximately 
5 5 to 6 5) Tor this purpose he advocates 
ephednne sulfate in an isotonic solution of 
dextrose such as glucofednn, or a buffered 
solution such as pnvine 
The solutions above instanced may be 
sprayed into the nares by' means of an atomizer 

ini Craddock W II J Vied (Cincinnati) 22 4o6 1941 
im Fabricant V D Eye Ear tsose S. Throat Monthly 2J 119. 

1944 


Fig 241 Lateral Head low Position for Instilla 
tion or Nose Drops (Parkinson Method) 

Then the patient is placed on his other side and the 
opposite passage is treated The solution flowing into 
the upper straits of the nose and shrinking the middle 
tUrbinates enters the middle meatus and reaches the 
oscu of the maxillary frontal and anterior ethmoid 
sitiuscs This procedure may be repeated every few 
hours and promotes prolonged nasal ventilation 

The Proetz positton may also be used 


Technic The patient lies on his back w ith his head 
hanging far down over the side of a bed the chin and 
th e external auditory meatuses being in the same verti 
cal plane The drops arc inserted in both nostrils and 
the position maintained Sor a few minutes the head 
be ln g turned slow ly from side to side as far as possible 
The patient then sits up and lowers the head forward 
holding this position for one half minute 

In order to prevent contamination of the 
contents of the bottle containing the nose 
drops (Gompertz and Michael 1908 ), the fo'low- 
ing precautions should be carried out 


PARtrvsoN S N Arch Orohryng 17 7S7 
■t" Goufebt? J L and Michael f JAM 
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The dropper should be filled from a teaspoon or other 
container into which the quantity of fluid needed for 
one treatment has been poured The screw cap should 
be replaced immediateh The dropper is not to be 
inserted in the bottle, anj unused solution is not to be 
returned to the bottle After use the dropper should 
be thoroughh washed in hot water or sterilized \ 
separate dropper should be provided for each patient 

The limitations and disad\antages of nasal 
vasoconstrictive medications* ha\e been the 
subject of increasing attention, most recently 
by Sternberg, 1909 Gollora, 1910 Kully, 1 * 97 and 
Teinberg and Friedlaender. 1911 Most empha- 
sized has been the secondary vasodilation or 
“reflex rebound” noted to follow the subsi- 
dence of the initial vasoconstriction, and often 
to exceed it m degree and duration This is 
said to occur with any of the sympathomi- 
metic drugs, but more frequently with some 
than with others As a result of this com- 
pensatory swelling of the mucosa, involving 
especially the deeper \enous sinuses, the pa- 
tient’s discomfort may be increased and 
drainage further impeded. Injudicious use of 
nose drops may produce a type of rhinopathy 
which is indistinguishable, even cytologicallv, 
from that due to allergy. Moreover, allergic 
ihinopathy may be made more severe, and 
the membranes may become refractory- to 
further therapy . There is a distinct tendency 
on the part of some patients to abuse these 
drugs and to employ' them excessively — a sort 
of addiction — with a resulting vicious cycle 
Used in these quantities they- may also elicit 
the same central nervous system effects as 
when the drugs are administered internally-. 
The inclusion of antiseptics and sulfonamides 
is said to increase their irritant properties 
without compensatory therapeutic benefits. 
Regardless of the cause, the management con- 
sists, of course, m the complete discontinuance 
of all intranasal therapy, following which the 
nasal congestion disappears usually within a 
week Lastly, Waring 1912 has described three 
cases of marked sedation produced by the in- 
tranasal instillation of pnvine in children. 


“ It should be made clear that we are oot here referring to those 
nose drops which owe their deleterious effects to alkalinity. lack of 
isotonicit) . or undesirable influence on ciliary action, but to those 
commonly considered acceptable 

>*" Ste«nbe»g. L New Vork State J Med 44- 1573, 19+4 
ni«Gouou,J Canad M A J 51.123,1941 
1,11 Feivbebc, S 51 , and F»tEru.VEVDE*. S • J A. 5L A. 128: 
1095, 1915. 

»*«W wise, J I ibid 129- 129, 1945. 


Another symptomatic local approach con- 
sists of in tra nasal ionization with zinc sulfate. 
In contrast to the situation in hay- fever, in 
which this method is definitely inferior to 
specific treatment, ionization may- under cer- 
tain conditions be employed in the treatment 
of pathergic rhmopathy (Dean 191 *). Accord- 
ing to Alden 1914 and Hansel, 1915 ionization 
should be instituted only in cases in which 
other methods of treatment have failed to pro- 
duce satisfactory results, in which obstruction 
is predominant, and where the mechanical 
relief to be expected is commensurate with the 
tissue damage incident to ionization. The 
value of ionization consists in reducing exces- 
sive nasal intumescence and hy-persecretion. 
Lastly, it should be added that this method is 
to be undertaken only m expert hands (Con- 
cerning the hazards and unpleasantness con- 
nected w ith this therapy, see p. 560 ) Chemi- 
cal cauterization with phenol, trichloracetic 
acid, and silver nitrate, and submucous dia- 
thermte coagulation belong to this same group 
of therapeutic measures 

The question of nasal surgery still remains to 
be discussed The fact that very- many of the 
patients who consult the allergist for treatment 
of rhmopathy have prev lously been subjected 
to one or more operations, such as removal of 
nasal polyps, submucous resections, turbinec- 
tomies, sphenoethmoid exenteration, intra- 
nasal antral window and radical sinus opera- 
tions— for instance that of Caldvv ell-Luc — 
shows in itself that nasal surgery- is frequently- 
of no value. Thus, Piness and Miller 340 report 
that among S43 patients suffering from hay- 
fever, vasomotor rhinitis, or asthma, nasal 
operations proved to be completely futile in 
413 instances Of 500 cases with sinusitis, 
chronic tonsillitis, or abscessed teeth, studied 
by Weille, 1916 210 were operated on and the re- 
mainder treated conservatively. The results 
were about the same in both groups. Accord- 
ing to Clarke and Rogers, 1,54 73 per cent of 
their patients with rhinopathy' had had one, 
and 20 per cent had had two or more opera- 
tions without any lasting effect. In the senior 
author’s senes 305 of 73 patients, 21 had under- 
gone a variety of nasal operations, practically 

i*“ De.es, L W Van Otol . Rhin S. Larjng 45 326, 1936 
i»i< Vices, A 31 Laryngoscope IT- IT, 1937 
mi Hassee, F K Arch Phjs. Therapy 19 4S9.193S 
t*« Weieie, F New England J Med 215. 23a, 1936 
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without any benefit, in some instances, the 
operations had ev en pro\ ed to be harmful 
In an excellent presentation of the problem 
of surgical treatment of the nose in allergy 
from the standpoint of a rhinologist, Hansel 1517 
makes the following statement “All operative 
procedures on the nose and paranasal sinuses 
should be performed with the idea of restoring 
function and eliminating infection, basing the 
indications upon existing symptoms and patho- 
logic changes, just as if an allergic condition 
did not exist Although rather marked patho 
logic changes may exist in the nose and para- 
nasal sinuses in allergy, they may subside 
under allergic management and may not re- 
quire operative procedures ” An operation 
should not be performed during an acute at- 
tack, since the condition is always exaggerated 
at this time and is therefore likely to be 
overestimated 

Each case is an individual problem, conse- 
quently, no specific rules can be formulated as 
to the indications for conservative or radical 
surgery on the nose or paranasal sinuses 
Operative procedures are justified if the patho 
logic condition persists after appropriate anti- 
allergic therapy The indications for the re 
moval of nasal polyps are based upon their 
degree, size, and chromcity Under allergic 
management, nasal polyps may show a marked 
decrease in size or even disappear completely 
But if, on the other hand, the polypoid forma 
tions are of the permanent type, producing 
obstruction and retention of secretion, and 
thus promoting secondary infection, they 
should be removed Since nasal jxilyps and 
polypoid tissue very often represent an allergic 
condition of the mucous membranes — 1 e , 
a result and not a cause of rhmopathy (Hast 
mgs, 1918 Trasoff, 1919 Kern and Schenck, 19 " 0 
Hansel 351 )— one must not be surprised to see 
that the polyps, once remov ed, very frequentlj 
reappear When the cause of an allergy is 
known (eg, hypersensitiv eness to flour), 
cautious direct injections of the allergen into 
the polyps can, as Urbach and Wiethe 794 have 
shown, cause them to disappear 


is* 7 Hansel F K Ann Otol Rhin ALaiyng 4» 111 1936 
»«'» Hastings II Arch Otolarjns 12 »99 1930 
Trasoff A Laryngoscope 43 531 1933 
ISM Kern R a and ScheVCK HP J A II A 103 1293 1934 
M Clm North America 22 1633 1938 


A submucous resection of the nasal septum 
is indicated in those cases in which there is a 
very pronounced deviation, producing serious 
obstruction and predisposing to sinus infection 
A resection is not necessary however if the 
obstruction is relieved by control of the allergic 
symptoms 

In summary, it may be reiterated that the 
indications for operations upon the nose in 
allergic patients should be based on the same 
principles as in the case of nonallergic indi 
viduals 

The writers are of the opinion that the 
methods outlined m this section will benefit 
and even cure a great percentage of rhmopathy 
cases It is always decidedly helpful if more 
severe cases can be hospitalized, in order that 
all the necessary examinations and tests may 
be performed as efficiently and promptly as 
possible 

B ALLERGIC SINUSITIS (ALLERGIC 

SINUSOPATHY) 

The term sinusitis designates any inflamma- 
tion of the mucosa of the nasal accessory 
sinuses The acute fulminating type cannot 
be confused with an allergic condition, and 
therefore need not be discussed here The 
pathogenesis of the subacute and chronic 
forms, on the other hand, is quite frequently 
rather difficult to differentiate The follow 
ing possibilities are to be considered (1) mfec 
tious (primary suppurative) sinusitis, (2) 
allergic sinusitis, (3) allergic sinusitis comph 
cated by secondary infection, (4) pathergic 
sinusitis, (5) pathergic sinusitis complicated by 
secondary infection 

1 Pathogenesis 
INFECTIOUS SINUSITIS 

The infectious form of sinusitis is caused by 
bacterial invasion of the mucous linings of the 
paranasal sinuses, either by contiguity from 
the nasal membranes or hematogenously This 
often fellows a common cold, which, while due 
to a virus, may pave the way for invasion by 
micro organisms or for an increase in virulence 
of the saprophytes already present Sinusitis 
so caused frequentlv persists long after the 
acute rhinitis subsides, and in many cases 
becomes subacute or chronic According to 
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Turnbull, 1921 cultures reveal that the predomi- 
nating bacteria are Staphylococcus aureus or 
Staph, albus, hemolytic or nonhemolytic, and 
sometimes Streptococcus hemolyticus alpha 
or, rarely, beta. Semenov 1922 found that cul- 
tures from the tissues of chronic sinusitis gav e 
evidence of mixed infections in the large ma- 
jority of instances, and that streptococci, par- 
ticularly the hemolytic types, predominated, 
frequently in combination with staphylococci, 
Micrococcus catarrhahs, pneumococci, Fried- 
laender’s bacilli, influenza bacilli, colon bacilli, 
diphtheroids, and Streptothrix. 

ALLERGIC SINUSITIS 

This is nearly always found in association 
with allergic rhinopathy and will be found to 
share the same etiologic agents in a given case. 
Furthermore, it will often be present in cases of 
asthma. It is now generally agreed that both 
the sinus and bronchial involvements are parts 
of a syndrome that depends fundamentally on 
the same mechanism, and that sinusitis is only 
occasionally the cause of an asthmatic condi- 
tion (Rackemann and Weille 1 * 3 ). This ex- 
plains why operations for sinus conditions 
scarcely ever alienate the asthma in such cases. 
Allergic sinusopathy and bronchial asthma 
may occur simultaneously, or may alternate 
with each other, or may replace each other. 
They differ only in that the allergen acts on 
different shock structures. Rackemann and 
Tobey 1990 found sinusitis m 25 per cent of a 
large series of asthma cases, other authors, 
including Cooke, Vaughan, and Kelly, re- 
ported a much higher incidence (between 65 
and 89 per cent), their figures being based, 
however, on the results of X-ray examinations 
A somewhat different figure is arrived at when 
one determines the frequency of asthma in a 
senes of rhinopathy cases (Rackemann, 10 
16 per cent, Bullen, 1921 12.5 per cent). 

In addition, it may be mentioned that the 
average incidence of polyposis in sinusopathy, 
and including other types of nasal allergy, is 
about 25 per cent (Hansel). 

As might be expected, allergic sinusitis is 
often complicated by secondary infection due 

TrtSBClL, F 31 JAM K lli 1*99.1941 
•^Sexemw.H ibid 111:2199,1933 

11CT Racsemavn . F 31 , *ad W titiE, F L. Arch Otolaryug 30: 

Ifcl, 1939 

•’*« Bctlen. S S J Allergy 4. 402, 1933 


to the saprophytic bacteria constantly present 
in the nasal passages. This is a particularly 
common occurrence after acute coryza. If the 
immunity mechanisms are adequate, the infec- 
tion will regress, leaving the previous picture 
of an allergic sinusopathy. In many cases, 
however, the micro-organisms will gain the 
upper hand and bacterial hypersensitiveness 
will be more or less permanently established. 
The significance of this complication lies in the 
fact that infectious processes of this kind cannot 
be cured until the underlying allergic condition 
is identified and corrected (Cooke 1 * 3 ). 

PATHERGIC SINUSITIS 

This condition represents a nonspecific 
hypersensitiveness of the mucous membranes 
of the paranasal sinuses and is often associated 
w ith pathergic rhinopathy . It is caused by 
the S3tne multiple factors as the latter con- 
dition, including sudden changes in tempera- 
ture, exposure to cold wind, strong vapors, 
smoke, and mechanical irritants. A very im- 
portant factoT is secondary invasion by bac- 
teria that find conditions in the already in- 
flamed mucosa favorable to their propagation, 
particularly if aeration and drainage are im- 
peded by closure of the ostia owing to swelling 
of the membranes. 

The incidence of the various types depends 
largely on the investigator’s material Aller- 
gists will see the allergic and pathergic forms 
more frequently, while rhmologists will en- 
counter more of the infectious cases In a 
study based on examination of 150 specimens 
from operated cases of sinusitis, Ash 13 " 6 was able 
to classify them as 75 infectious, 28 allergic, 
and 47 mixed In this series, hyperplastic 
changes were observed more frequently than 
any other pathologic feature in cases of sinu- 
sitis of the infectious type, and polyps most 
frequently in cases of allergic origin. On the 
other hand, polyps may develop secondarily' in 
a primarily suppurative sinusitis. Polyps 
due to infection are firmer than those caused by 
allergy. In a similar study of the microscopic 
pathology of the surgical specimens from 500 
cases of chronic sinus disease of sufficient 
severity to require operation, Semenov 1922 

i* 5 * Cooke, R A : Laryngoscope M- 319. 1930. 
i r% Ash.J £ Tr Am Acad. Ophtb +4-304. 1939. 
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found manifest evidence of allergy m 17 per 
cent, and tissue eosmophiha along with other 
histopathologic signs sufficient to warrant a 
presumptive diagnosis of latent allergy in 
another 35 4 per cent Allergic sinusopathy 
is characterized by mucoid degeneration of the 
epithelium, hyalmization of the basement 
membrane, pronounced polypoid edema of the 
submucosa, and eosmophiha of the tissues 
Degenerative changes (retention cysts, meso 
thehal cysts, polyps) are most marked in 
allergic persons 

There is no general agreement as to the 
etiology of chronic hyperplastic sinusitis 
While Piness and Miller, Hansel, Dean, 
Semenov, and others are of the opinion that 
allergens are the primary causal factors and 
that the infection is to be regarded as secon 
dary, another group of authors, including par 
ticularly Grove and Cooke, 19 ’ 7 hold that the 
bacterial infection is primary and in itself 
brings on a bacterial hypersensitiveness that is 
expressed by these hyperplastic changes 
These authors base their opinion on (1) the 
frequency of recovery of organisms from the 
membranes, (2) the fact that strictly allergic 
cases without infection rarely show hyper 
plastic changes, and (3) the fact that autog 
enous vaccines evoke local exacerbations in 
the sinuses, with marked edematous swelling, 
accompanied by an outpouring of mucopuru 
lent secretions containing numerous eosino 
phils Mullin' 928 found allergy present in 30 
to 35 per cent of all cases of chronic infection 
of the sinuses, and McHenry 1929 in 23 of 80 
cases of chronic maxillary sinusitis requiring an 
antral window operation 


2 Symptomatology 

It need only be mentioned here that the 
changes found in the paranasal sinuses are in 
flammatory in character, and can be divided 
into the hyperplastic and the suppurative 
types The former is far more commonly 
encountered, and is characterized by an in 
flammatory thickening of the mucous mem 
brane, usually associated with polyp formation 
The suppurative type may be either acute or 
chronic The acute forms are accompanied by 
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high fever and severe systemic symptoms 
The chronic cases are characterized by dull 
headaches and occasionally mild systemic 
manifestations, such as malaise and low grade 
fever How ever, both Thornell 930 and Sha 
hinian 1931 warn that a clinical diagnosis of 
‘ sinus headache ’ can only rarely be supported 
by objective evidence of chronic purulent 
sinusitis, and that postnasal drip and headache 
are prominent symptoms of allergic rhino 
sinusitis and nasal psychoneurosis For de 
tails concerning the symptoms — which depend 
on whether the frontals antra, sphenoids or 
ethmoids are involved separately or whether 
several or all of them are affected together 
(pansinusitis) — the reader is referred to text 
books on rhmology 


3 Diagnosis 


Since some systemic disorders and certain 
local conditions entirely unrelated to the para 
nasal sinuses may present similar symptoms, 
it is absolutely essential that the patient be 
given a thorough medical examination and a 
diagnostic study Among various conditions 
that sometimes simulate sinus disease are 
psychoneurosis endocrine disturbances, dental 
infections, malocclusions, refractive errors, 
and eyestrain The diagnosis of nasal psycho 
neurosis is in need of more widespread recog 
nition and application, and frequently presents 
diagnostic difficulties Sometimes objective 
nasal pathology is present but the subjective 
complaints are usually entirely dispropor 
tionate to the objective changes found 

A useful method for differentiating between 
infectious and allergic sinusitis consists of 
cytologic studies of the nasal secretions (see 
p 494), these, however must be performed re 
peatedly While pus cells and bacteria are 
found in abundance in the infectious types a 
smear made from the nasal discharge or from 
sinus washings in the allergic forms often shows 
a predominance of eosinophils However the 
situation becomes more complicated in the 
mixed types 

Roentgenologic examinations of the sinuses 
should be carried out m every case The ad 
vantages of this are that the clinical diagnosis 
can be confirmed, and that sometimes it is 
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able to disclose pathologic changes not re- 
\ealed on direct inspection and transillumina- 
tion. How e\ er, “most radiologists w ill readily 
admit that in the entire field of roentgenolog} 
nothing affords them greater difficult}' than 
examination of the paranasal sinuses” (Rom- 
Mum 1932 ). Kornblum, one of the leading stu- 
dents of sinus radiolog}-, amplified this state- 
ment by the admirabl} frank confession that 


the same radiologist a few weeks later will fre- 
quently result in a different interpretation. 
In addition to these difficulties of interpreta- 
tion, X-ray conclusions are often unrehable be- 
cause of the high incidence of positive findings 
in apparently normal individuals, particularly 
on the eastern seaboard It should be borne in 
mind that quite often roentgenologic changes 
are merely e\ idence of past disease rather than 



Fig. 242 Acute Suppur utive Sinusitis or Right Antrum, with Thickening or Mtcots Membrane of Left 

(Courtesy Dr K Kornblum) 


independent readings of the same sinus film by 
three highly skilled men at the Unix ersity of 
Pennsylvania (Dr. H. K. Pancoast, Dr. E. P. 
Pendergrass, and himself) w ere seldom in com- 
plete agreement If this is so, how much 
greater must be the variation in interpretation 
among roentgenologists and allergists of unlike 
training, working under different conditions 
and using different technics M oreover, Kom- 
blum pointed out that a rereading of a film by 

lra Ko»NBLni, K : Am. J Roentgenol 3S- «, 1937 


of present pathology Moreover, there are 
many instances in which X-ray involvement 
of the sinuses is not accompanied by symp- 
toms and is therefore of no clinical importance. 
Despite all these drawbacks, roentgenologic 
investigation is nev ertheless of distinct \ alue if 
correlated with history, physical examination, 
and allergic and laboratory studies. 

The chief value of X-ray examination in 
sinusitis is that it helps to differentiate be- 
tween the chronic infectious and the allergic 
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types although this is by no means always 
possible A slight general haziness usually 
indicates thickening of the lining membrane 
suggesting either allergic edema or a low grade 
infection while a dense shadow that com 
pletelj obliterates the area generally denotes 
suppuration (empyema) granulation or tumor 
The last three are as a rule roentgenologically 


the Majo Clinic H P Johnson observed that 
9 per cent of the maxillary sinuses that 
showed shadows in the roentgenograms did not 
contain pus when irrigated whereas m 2> 3 
per cent of those without shadows pus was ob 
tamed on puncture This may be explained 
in part on the basis of the fact that positive 
findings may represent e\ idence of a pa st rather 


Fig 243 Polyp in Right Antrum with Slight Haziness in Left 

(Courtesy Dr K Rornblum) 



indistinguishable Occasionally when the film 
is taken with the patient in the upright posi 
tion a fluid level may be visualized indicating 
the presence of pus (Tig 242) Polyps in tl e 
antra and frontal sinuses are sometimes recog 
mzable on the pictures as rounded areas of 
slightly increased density (Tig 243) Further 
more the swollen and congested mucous hn 
ings in a case with acute or subacute allergic 
changes (Fig 244) may give shadows simulat 
mg those seen in chronic sinus infections 
(Fig 245) Thus in 300 consecutive cases at 


than of an existing pathologic condition while 
negative find ngs suggest that soft tissue m 
\olvement of the paranasal sinuses often can 
not be demonstrated without the instillation 
of some radiopaque substance 
There are however two ways of increasing 
the usefulness of the X ray method (1) re 
peating the exam nation after a fe \ days — 
thus if the first picture shows a sinus cloudy to 
the point of simulating polyp formation while 
m the second picture taken one week later it 
appears normal an allerg c disorder (transi 
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tory edema) may be strongly suspected, and metry of the two sinuses or other anatomic 

presence of an infection ruled out, (2) filling the variations, by a difference in the thickness of 

sinuses with a radiopaque substance by the the bones, and e\ en by a slight infiltration of 

displacement method of Proetz 1933 — in allergic the soft parts. Transillumtnation often fails 

conditions the shadow is not so dense, but bal- to show evidence of polyps or mucus, since 

looned rather than pebbled, and usually doe? light may be transmitted through them; but 

not follow the bone outline as it does in infec- it will reveal an accumulation of pus. In con- 

tions of the lining membranes. elusion, transillumination may give a rough 

Finally, it must be reiterated that X-ray idea of the more marked changes present. 




Fic 244 Cloedikess or Right Fromm, and Left 

findings may be relied upon only when care' 
fully correlated with those of the clinical 
examination, the history, and cytologic in' 
\estigation and bacteriologic study of the se' 
cretions from the nose and the paranasal 
sinuses. 

Transillumination of the sinuses is less 
dependable, since a difference in the opacity 
of the maxillary' sinuses, for example, can be 
caused not only by disease, but also by asym' 

1MJ Paocn, A W The Displacement Method of Sinus Diagnosis 
and Treatment St Louis Annals Pub Co. 1931 



Ethmoid Sikeses Dee to Acute Allergic Process 
(Courtes) Dr K Komblum) 

4 Therapy 

Methods of treatment of sinusitis ha\e 
undergone some important changes in the past 
few years. It is now generally recognized that 
allergic management must be given a fair and 
thorough trial before any surgical approach is 
justified, provided, of course, that there is no 
acute need for intervention Cooperation be- 
tween rhinologists and allergists will, as shown 
by’ Woodward and Sw ineford, 19 * 1 achieve very 

I”* \\ OODWAJD, F. D , and Swisiroin, O Arch Otolaryn?. «• 
1123. 1941 
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sattsfactorj results Allergic treatment both 
specific and nonspecific along the lines d s 
cussed m the preceding section on rhinopithv 
joined with conservative rhinologic measures 
has to a ver> large extent replaced the van 
ous operativ e procedures of a radical and semi 
radical nature Hut if an operation is neces 
sarj the modem concept demands establish 
ment of ventilation and drainage of the 


constnctors into the nose in the lateral head 
Jow position (p 498} or by the displacement 
method (Proetz 1533 Gundrum 936 Gewanter 1937 ) 

IfCIIMIC OP TH1 Dlbl LACEMENT MrTHOD After 
tl e nasa mucosa has 1 een shrunk I > the ap] 1 cation of 
a vasoconstr ctor solution and the pat e it has cleared 
hi= nose b\ gentle 1 lo ung he is place 1 o his back with 
the head h>percxtended over the end of an exam ung 
table or cot so that the ch n and the external auditory 



Fjc 2-15 Cioudivess or Right Antrim Probably Die to Hyperplastic Changes in Mucous Membrane 


Left Antrum Norm u. 


(Courtesy Dr K Kornblum) 


sinuses However due care should be exer 
cised to interfere as little as possible with the 
physiologic functions of the nose and sinuses 
A short discussion of the surgical approach will 
be found on page 499 

The conservative measures comprise local 
as well as general procedures A useful guide 
to the former is Fabncant s monograph 1939 
Local therapy includes instillation of vaso 

m Fa®* cant V D Nasal Med cat on Balt more Ml imsi 
U Ik ns 1942 


meatuses are in the same vertical plane With the 
{atient breathing iju etJj through the open mouth 2 
or 3 cc of a weak vasoconstrictor (0 25 or 0 5 per cent 
ephedrine sulfate in isotonic sod um chloride solution) 
are then instilled into each nostr 1 In some cases 
larger quantit es are necessarj Interm Kent negative 
pressure (approx matelj ISO mm of mercury) is ap 
plied to one nostr 1 1 j means of a 1 ulb s> nnge or one of 
its modifications wh le the operator s linger closes the 
other and the patient closes the | harynx by sajlng 
ka> or cake a number of times lolloungsxto 

•‘GindSPJI L K Laryngoscope 50 989 1940 
» GewawrE* R Arch 0 olaryng 32 128 1941 
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ten alternating suction applications, the patient is 
allowed to sit erect for ten minutes, and the same instil 
lation-suctioo procedure repeated \\ hile a weak, di 
lute, isotonic, slightly acid nasal vasoconstrictor is the 
most satisfactory , there are advocates of other prepar- 
ations, such as penicillin, bacterial antigens, 1} sates, 
polyvalent antivirus, and bacteriophage. 

Others recommend nasal spray twice daily 
with paredrine-sulfathiazole suspension (Sil- 
cox and Schenck, 1401 Sulman 145 *) and similar 
sulfonamide preparations, careful nasal suc- 
tion, and irrigation of the sinuses The un- 
toward effects following abuse of vasoconstric- 
tive medications ha\e been mentioned in the 
previous section. 

Recently, mtrasinal instillation of penicillin 
solutions (250 to 500 Oxford units per cc.) has 
gained an increasing number of adherents for 
cases with evidence of infection. Ty rothricin 
(prothricin— Sharp and Dohme) is also effec- 
tive. 

Infra-red irradiation and short wave dia- 
thermy are t seful adjuncts to other treatment 
after adequate drainage has been established. 
The latter is of value in the prompt relief of 
pain. The frontal and maxillary sinuses are 
the ones most suitable for treatment. 

Butler, Greenwood, and Ivy 1414 reported suc- 
cessful therapy' of subacute and chronic sinu- 
sitis by repeated exposure to reduced at- 
mospheric pressure in a decompression cham- 
ber of the type used in studies of aviation 
medicine. The pressure was rapidly' reduced 
to 522.6 mm. of mercury', equivalent to ascent 
to an altitude of 10,000 feet. Rapid “ascent” 
was alternated with slow “descent” to 5,000 
to 6,000 feet for a period of forty minutes, and 
the treatment terminated with slow recom- 
pression. Patients were treated twice a week, 
receiving an average of 1S.1 treatments each. 
In addition to symptomatic benefit, there was 
rhinologic and roentgenologic evidence of 
improvement. 

Another local method is X-ray therapy, the 
value of which is, how ev er, the subject of some 
controversy". To mention only the most re- 
cent literature, Dysart 1 * 40 and Williams and 
Popp mi reported favorable responses in acute 

B Sbvd.37.71J.VH5. 

'»> Bent*, D B , Gmcvwooc. G. J , ind tor. A. C.: ibid. 

40:266,1944. 

DrsArr, B R. Ann Otol . Rlun 1 Laryng « 433, 1939. 
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types, and Christensen 1912 excellent results in 
subacute and chronic hyperplastic varieties, 
employing a specially' designed cone and filter. 
In the treatment of chronic cases, according to 
Gatewood, 1413 roentgenologic treatment is stilL 
in the experimental stage. Kombtum 1414 
points out that the results achieved depend on 
the pathologic type of the sinusitis treated, as 
well as on the dosage employ'ed. X-ray' 
therapy' in small doses (not exceeding 50 r) is 
frequently helpful in treatment of acute forms, 
since pain and headache are often relieved. 
Inasmuch as this is accompanied by an appre- 
ciable increase in the nasal discharge, the 
effect of roentgen therapy' on the sinuses may' 
be due to a decrease in the engorgement of the 
nasal mucosa In the subacute types with 
nasal obstruction, persistent nasal discharge, 
and occasional headache, similar favorable 
results may be obtained. In chronic hyper- 
plastic forms with exacerbations, the response 
is only fairly satisfactory', while in chronic 
types with extensive fibrosis as well as with 
polyps and cysts, nothing can be achieved. 

While no uniform technic exists, the follow- 
ing method may be employed: 130 kilovolt 
peak, 5 miUiamperes, 0 5 mm. copper and 1 
mm. aluminum filtration, and 30 cm. skin tar- 
get distance One large anterior portal is used 
A dose of 100 r is given once a week for four 
weeks and then every' two weeks for a total of 
eight treatments, except in acute sinusitis, in 
which 50 r is given only once or twice For 
children the filtration is 4 mm aluminum and 
the dosage is 75 to 100 r once a week for four to 
six treatments Eyebrows, eyelashes, and 
hair must be adequately- protected. 

General treatment can be carried out in 
different ways. Symptomatic treatment 
includes chiefly the administration of ephed- 
rine-phenobarbital compounds (see p. 226). 
Systemic administration of penicillin or sul- 
fonamide compounds in the initial stages of 
acute suppurative sinusitis or in the control of 
secondary infection of other types is often fol- 
lowed by marked relief They' are likely to be 
disappointing in the chronic varieties. Since 
patients with rhinopathy and sinusitis lose 
considerable amounts of nucleoproteins in their 


iw Cbdstissev, F C Radiology 13 21, 1944. 
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discharges, Howe 1915 recommended a diet 
rich in nucleoprotems, such as lean meat and 
all glandular tissues, and 0 65 to 10 Gm of 
nucleic acid in water, milk, or orange juice 
tw ice a day before meals 
In cases with a preponderantly staphylo 
coccic infection, a course of staphylococcus 
toxoid injections is often of definite \alue 
(Woodward 1916 ) The efficacy of \accmes 
(both autogenous and stock) is still uncertain 
Personally' - the writers are inclined to use 
autogenous vaccines in small dosage, pro 
\ided there is a definite focal or general re 
sponse to mtr&cutaneous injection of 1,000,000 
to 5,000,000 organisms Walsh’s intranasal 
vaccine spray' method 1 ™ was discussed on 
page 496 Mention should also be made of 
the use of a stool vaccine m cases with a faulty 
intestinal flora, if its specificity is confirmed by 
focal or general reactions to small doses 
Vaccine therapy' is, of course, of no benefit to 
patients suffering from chronic sinusitis with 
poor drainage or none at all, or when the 
sinusitis is secondary' to an untreated primary 
focus of infection, such as diseased tonsils 
(Solis-Cohen 1947 ) 

C HAY FEVER (POLLINOSIS) 

1 Historical Introduction 
The physicians of antiquity' and of the 
Middle Ages were well aware of the fact that 
many' persons are seized by attacks of uncon 
trollable sneezing in the presence of certain 
plants (Galen, A D 200, Botallus, 1565, Ben- 
mngerus, 1673, and others) Roses, lilacs, 
lilies, and linden and many other kinds of trees, 
as well as bushes and flowers — all have been 
mentioned, time and again, as being directly 
responsible for headaches, nasal itching, sneez 
mg attacks, and distressing “dryness” of the 
respiratory passages, as well as asthma It 
is very doubtful, however, whether all the 
manifestations described were identical with 
the condition under consideration here 
It was not, however, until early in the last 
century (1819), that the English homeopath 
John Bostock reported his own symptoms, at 
a meeting of the London Medical Society, in a 
paper entitled “Case of a Periodical Affection 

i«* How* A C ibid 51 220 1912 
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of the Eyes and Chest ” He thus became the 
first to publish a description — and, indeed the 
classic description— of this disease In 1828 
he published another communication ‘Ca 
tarrhus Aestnus or Summer Catarrh ” in 
which he first employed the term hay fever, ’ 
then in common use in southern England, he 
definitely rejected however, the idea of any 
relationship between the condition and hay 
itself or any other plant On the other hand, 
Gordon first mentioned “hay asthma” in 
1829, and attributed the difficulty m breathing 
to the aroma of blooming grasses, notably of 
sweet vernal grass Elliotson, m 1831, pointed 
out that the clinical symptoms, including 
dermatitis, that follow contact of the hands 
with flowering grasses, were attributable not 
to hay but in all probability to the pollens of 
these grasses 

During the succeeding four decades, a num- 
ber of authors devoted themselves to the task 
of confusing Bostock’s “summer catarrh” with 
other forms of catarrh and asthma, completely 
ignoring its outstanding characteristic— the 
annual recurrence of the symptoms at a certain 
time of the year Bostock 's views did find 
some support, particularly from that forth 
right and enthusiastic investigator, Phoebus 
(1862), the great majority of physicians, how- 
ever, denied that there was any justification 
for considering so called Bostock's catarrh as 
an independent entity, with the result that all 
of Bostock’s work seemed to have been done in 
vain How ev er, it w as another English home 
opath, Blackley of Manchester, who on the 
basis of fundamental and truly inspired inves 
tigations on himself (1875) advanced proof of 
the fact that hay fever is due to pollen 
Blackley was the first to evoke hay' fever 
manifestations in himself and in other predis 
posed individuals by sniffing the “dust” of 
blossoms, he was also the very first to perform 
allergic skin tests (thirty years before von 
Pirquet), for he succeeded in showing that 
application of pollen to a scarified skin site re 
suited within a few minutes in severe itching, 
edematous swelling, and sometimes even in 
nasal manifestations as well 
Although these observations w ere absolutely 
sound and surely not too difficult to confirm, 
they' were rather summarily rejected by the 
great majority of contemporary phvsicians, 
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and it was not until a generation later that the 
Bostock-Blachley doctrine found a new cham- 
pion in Dunbar (1903). He confirmed the 
observations reported by Elliotson and Black- 
ley with regard to the significance of the pollens 
of grasses, and attempted to establish the 
therapy of the disease on a scientific basis. 
Regrettably, he made the mistake of assuming 
that the pollen albumin possessed a toxic 
property, instead of properly regarding the 
pollen albumin itself as the causative agent in 
hay fever In accordance w ith this viewpoint, 
Dunbar attempted, by means of injecting ani- 
mals with the presumptive “toxalbumin,” to 
derive an antigenic serum — the so-called 
“pollantin” — with which to immunize pa- 
tients passively. Weichardt’s ‘*graminol” was 
based on a similar principle: he attempted to 
achieve passive immunization by administra- 
tion of serum taken from cattle fed on bloom- 
ing grasses. This concept of intoxication 
caused by a specific pollen toxin again threat- 
ened to divert the line of inxestigation from 
the true doctrine of pollen allerg)’. Fortu- 
nately, however, the ideas of xon Pjrquet had 
already begun to attract attention; and under 
the influence of these, Wolff-Eisner (1906) 
and Weichardt (1907) came to regard hay fever 
as a special instance of human hypersensitive- 
ness to foreign protein (pollen protein), and 
thus to recognize hay fever as one of the allergic 
diseases. In this manner, the road leading to 
hyposensitization therapy was at last opened 
According to the now almost completely 
forgotten experimental work of Curtis (1900), 
it was found possible to achieve hyposensitiza- 
tion by means of subcutaneous injections of 
extracts of certain blossoms or pollens This 
therapeutic approach was first systematically 
exploited by the English investigators Noon 
and Freeman in 1911. But it was Cooke, 
M. IValzer, Rackemann, and others who, in 
extensive and painstakingly performed experi- 
ments, perfected the preseasonal injection 
treatment — a method that was, until quite re- 
cently, considered the therapy of choice. 
The elaboration of coseasonal and perennial 
technics of parenteral therapy has added 
greatly to our armamentarium. Finally, w ith- 
in the past few years numerous attempts hax’e 
been made to perfect an oral treatment method, 
involving the use of pollen or pollen digests 


(pollen propeptans) and noteworthy results 
ha\'e been reported. Thus, Urbach, Jaggard, 
and Crisman 37 w ere able to protect guinea pigs 
highly sensitized to ragweed or timothy pollen 
against anaphylactic shock from inhalation of 
the respective pollen by oral preadministra- 
tion of the appropriate pollen propeptans (Tor 
details, see p 553). 

2. Nomcxclatuke 

Ever since it was duly recognized that the 
etiology of the disease under consideration 
consisted essentially in hypersensitiveness to 
the pollens of weeds, grasses, trees, and bushes, 
and occasionally to the scents of certain plants, 
repeated attempts have been made to replace 
the hitherto commonlj- used designations with 
pathogenetically appropriate ones The terms 
hay fever and hay asthma are misleading, since 
the manifestations are elicited not by hay itself, 
but by the pollens of the plants. The expres- 
sion “hay fever” is further not warranted ob- 
jectively, for it is only very rarely that the 
patient presents fever, properly speaking, 
although he not uncommonly does complain of 
a sensation of feverishness. The senior author 
once suggested the Latin terms rhinopathia 
pollinosa and asthma pollinosum; but we 
realize that these terms do not properly apply 
to all cases, for, as mentioned above, the same 
clinical picture can also be evoked by the 
scents of blossoms. The same criticism applies 
to the terms suggested by Kaemmerer and by 
Gutmann — pollinosis and pollen allerg)’. 
Terms such as rose cold and peach cold are 
today of little more than historical interest, 
although a rare case may, in fact, be due to the 
aroma of roses or other blossoms Terms 
such as June cold, summer catarrh, and 
autumnal catarrh are too loose. Ex’en the 
term seasonal allergic coryza — intended to 
differentiate between the seasonal and the 
perennial forms — is not an adequate designa- 
tion, because there are seasonal coryzas other 
than hay fever, due to the ingestion of seasonal 
foods, to seasonal occupational exposures, as 
in threshing of grain or sorting of citrus fruits, 
or to seasonal air-borne mold spores 
Therefore, since it is apparently impossible 
to find a new , generally satisfactory designation 
for the disease, and since the term hay fever 
has long been in common use among physicians 
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as well as laymen it may be best to retain this 
like many another historic medical term — 
always bearing in mind however that prac 
tically all such cases are actually instances of 
pollen allergy 

3. Etiology 

The overwhelming majontv of all cases of 
hay fever are attributable to the pollens of 
weeds, grasses bushes, trees and less com 
monly of flowers A few cases are due to the 
scents of linden blossoms pseudacacia lilac 
elder, jasmine and roses Lastly it should 
always be borne in mind that aside from the 
principal allergens — 1 e the pollens — asso 
ciated (secondary) allergens are capable of 
play mg an important and as y et inadequately 
recognized role in the maintenance of hay fever 

a) POLLEN 

A complete discussion of the morphologic, 
physical, chemical, and allergenic characteris 
tics of pollen, as well as a discussion of the 
plants that are important in hay fever, has 
been presented in Part Two (p 246) 

The fact that pollens are to be regarded as 
the cause of hay fever has been proved in a 
number of ways Most strikingly conclusive 
is probably the fact that the clinical picture 
can regularly be evoked, even outside of the 
hay fever season, by the mere application 
(nasal or conjunctival) of minute quantities of 
pollen Passiv e transfer of the hypersensitiv e 
ness by means of serum from a hay fever 
patient has been found to succeed in almost all 
instances (Grove and Coca, 466 De Besche, 1918 
Urbach 9 " 5 and others), and this is true both of 
the Prausmtz Luestner procedure applied to 
human beings and of the Schultz Dale method 
applied to animals Loveless 61 transferred 
hypersensitiveness to ragweed pollen by trans 
fusions of the blood of allergic donors to normal 
individuals 

A number of authors have succeeded in 
rendering animals anaphylactic to pollen 
by the mtraperitoneal or subcutaneous route 
(Alexander, 1949 Parker, 133 Harrison and Arm 
strong 1950 W alzer and Grove 93 * Ramsdell, 1961 

Besche Ape Kl d Wcbnschr 7 Ills 1928 
ju» Alexander M E J Immunol 8 4a7 1923 
imHakksoh VV T »nd Aimstrovg C Pub Health Rep 39 
1261 1924 

Ramsdeu S G J Immunol 12 231 1926 


Caulfeild Cohen and Eadie 9 9 F Loeb I93 ’ 
Black 933 Harrison 1933 Bernstein 934 Urbach 
and Wolfram 9,9 and Coulson and Stevens 1933 ) 
Ulrich 39 elicited local nasal reactions resembling 
hay fever by insufflation of pollen into nostrils 
of animals Urbach Jaggard and Cnsman* 0 8 
were the first to reproduce the conditions en 
countered in human beings since they were 
able to sensitize guinea pigs by the bronchial 
route and to elicit pollen asthma by re expos 
ing the animals to bronchial pollen inhalation 
This method will undoubtedly form the basis 
for extensive study of the nature of pollen 
asthma and prov ide a tool for investigation of 
therapeutic measures against polhnosis in man 
Brunsting and Bailey were able to produce 
eczematous reactions in animals by topical ap 
plication of ragweed pollen after an incubation 
period of from ten to fourteen day s By means 
of intra abdominal injections of pollen m 
rabbits W mkenw erder and his associates 81 w ere 
able to induce production of antibodies that 
were precipitating complement fixing and 
capable of sensitizing the human skin By 
employing a lanolin like substance and paraffin 
oil containing killed tubercle bacilli as adju 
vants with ragweed pollen extract Kulka and 
Hirsch 1936 produced sensitization and the 
formation of antibodies (including passively 
transferable antibodies) against the pollen to a 
far greater extent than with pollen extract 
alone The sensitization was noted earlier 
than the presence of circulating antibodies 
Lastly the presence of specific antibodies can 
be demonstrated in the serum of hay fever pa 
tients both in and out of the season (Hensel 
and Sheldon 1957 ), by complement fixation with 
specific allergens Employing the method of 
serum dilution, Levine and Coca 1938 demon 
strated that during the course of treatment, the 
patients serum often shows an increase in 
skin sensitizing antibodies Schmidt and Lip 
pard 1839 observed that after the patients re 
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ceived hypodermic treatment, their serum 
acquired the capacity of neutralizing greater 
amounts of antigen. A similar increase in 
antibodies was found to occur in the serum of 
patients treated with ragweed pollen orally 
(Levin and Shulsky 1960 ). Cooke, Barnard, 
Hebald, and Stull’ 91 obser\ed that transfu- 
sions from parenterally treated hay fever pa- 
tients to untreated hay fexer patients at the 
height of their disease sometimes produced 
striking results. These were attnbuted to the 
probable presence of a transferable protective 
substance which Cooke later called the block- 
ing or inhibiting antibody 

b) ODOR OF BLOSSOMS 

Not infrequently patients are seen whose 
hay fever symptoms appear when they are in 
the vicinity of roses (Rosa), locust trees ( Ro - 
biitia pseudacacia), linden trees (Ttha), mock 
orange (Philadelphia coronartus), carnations 
(Dianthus caryophyllns), privet (Ligustrum), 
lilies ( Lilium ), common elder ( Sambucus 
nigra), lilac (Syringa vulgaris), lily of the 
valley (Convallaria majalis), violet (Viola), 
and other odoriferous blossoms. 

Sticker 19 * 1 quotes several medieval physicians 
to whom it was w ell know n that roses and their 
fragrance can cause sneezing and rhtnorrhea in 
some people. Sticker as well as Mackenzie 19 * 2 
observed cases in which nothing but the odor 
of these flowers could have been the etiologic 
agent. Mackenzie 19 * 2 reported the case of a 
young woman in whom nasal congestion and a 
watery discharge were produced when she 
pinned a rosebud on her lapel; another case 
in\ olved a patient who w as subject to attacks 
of sneezing when only a single rose was placed 
in a very large room. Not only fresh flowers 
but even dry petals and essence of rose elicited 
the same symptoms. 

In all the literature about the so-called 
rose cold or lilac cold, only Sticker, 19 * 1 Feinberg 
and Aries, 994 Biederman, 19 * 3 and the senior 
author 1094 have offered experimental evidence 
to show that volatile agents rather than pollen 

Levis, S J . and Shclssy, L J AUerjy 13: 1, 19-11. 
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may be the cause of allergic symptoms in some 
cases. 

The assumption of pollen etiology in rhinor- 
rhea can be excluded (1) if the blossoms in 
question ha\ e no stamens (and thus no pollen), 
since their stamens are transformed into 
petals — this is true of mam' grafted garden 
roses and lilacs; (2) if, as in Robinia, the pecu- 
liar position of the stamens, surrounded by a 
canna, makes it impossible for the pollen to be 
carried off by the w ind ; and (3) if insufflation of 
the particular pollen into the nostril of the 
patient elicits no symptoms. 

Clinical evidence of the fact that odors or 
ethereal oils and not pollens are operative in 
such cases has been offered by the senior 
author 99 * m several wax's If, for instance, 
nasal and cutaneous tests w ith jasmine pollen 
are negatixe, although the patient maintains 
that his attacks invariably occur when he en- 
counters jasmine, w e utilize the following test. 
At a time when the patient is free of symptoms, 
a bunch of jasmine, cox ered with sex-eral layers 
of very fine organdy, is taken into his room 
during his absence. He is not permitted to 
enter until half an hour has passed, so that an> 
pollen that may have been disseminated can 
settle down If any symptoms are elicited 
under these circumstances, it is prox-ed that 
they were caused by the odor only, that is, by 
the ethereal oils of the flowers in question. 

Outside of the season, when fresh material is 
not available, it is rather difficult to perform 
direct odor tests. Howex’er, dried linden or 
pseudacacia flow ers can be extracted in a w en- 
closed container from which the volatile 
ethereal oils cannot escape. The odor tests 
can then be administered with this extract. 
Another method was employed by the senior 
author in the case of a woman who during a 
x'acation in the mountains experienced attacks 
that she traced to the odor of a vast pine forest. 
The patient, who was continuously free of 
symptoms at home in Philadelphia, developed 
asthma in that city on using pine needle ex- 
tract in her bath, or on washing herself with 
pine soap. 

It should be stated here that patients who 
are hypersensitive to the smell of roses, for 
example, but not to the pollen of these flowers, 
frequently show hypersensitixeness to other 
pollens, for instance those of grasses. 
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C) ASSOCIATED ALLERGrNS 

The substances most commonly acting as 
metallergens m hay fe\er are house dust, orris 
root, epithelial products (e g , animal hair and 
animal dander), materials used for stuffing 
mattresses and upholstery , molds, rusts, smuts, 
and certain foods, or, more precisely, the ani- 
mal and \egetable proteins in these foods 
Alt of them act according to the principles of 
metallergy (see p 28) This is understood to 
mean that in a specifically allergized patient — 
in the condition under consideration here, 
sensitized to pollen — allergens other than the 
specific one can also elicit specific reactions, 
that is, symptoms of hay fe\ er Such allergens 
are referred to as metallergens 

The action of metallergens must be sus- 
pected in a case of hay fe\er when, despite 
every precaution against contact with the 
pollen (e g , in a closed room), the patient sud- 
denly' presents nasal, conjunctival, or asth 
malic manifestations, or when a patient whose 
hay fever symptoms have shown considerable 
improvement or have even completely disap- 
peared, suddenly manifests a recurrence of 
severe symptoms, although the pollinating 
season of the allergenic grass or weed is entirely 
over It will surely not be necessary' to stress 
the importance of these associated allergens, 
obviously, failure to consider or to recognize 
the existence of a polyvalent allergy will often 
make it impossible to prevent the recurrence 
of clinical manifestations despite specific 
treatment, and may, indeed, represent the 
reason for failure of strictly specific thera- 
peutic measures 

Moreover, it must be remembered that the 
so called associated allergens are also capable 
of eliciting other types of allergic manifesta- 
tions (e g , gastrointestinal symptoms or cu- 
taneous manifestations), in which case the 
present writers, in agreement with Moro, use 
the term pallergy rather than metallergy 
(More explicitly, parallergy is understood to 
refer to a state in which a specifically sensitized 
organism reacts to other types of allergens 
with manifestations clinically unlike those 
evoked by the first allergen ) 

Needless to say, we are here concerned with 
associated allergens only m so far as they have 
an effect during the hay fever season, and not 


with those that elicit symptoms at other times 
of the year 

The most important group of associated 
allergens is composed of the various types of 
dust house dust book dust, flour dust, and 
face and body powders particularly those con- 
taining orris root House dust must be borne 
in mind in cases in which the patient sleeping 
in a room with the w indow s closed at night, has 
attacks of sneezing, flour dust may be sus 
pected in housewives, cooks, and persons resid- 
ing over a bakery, and face powder must be 
considered in women, of course, but also in 
men when the patients have hay fever mam 
festations while in a theater, for example 
Other important associated allergens are 
animal epithelial substances, as well as animal 
emanations Thus, Piness and Miller 19 ' 4 have 
demonstrated hypersensitiveness to animal 
hair and wool in a large number of cases, 
Gutmann, to feathers in bedding, Parlato, 901 
to the hairs and scales of moths and butter 
flies, during the season when relatively large 
amounts of these insect products are earned in 
the air Kragh reported a hay fever patient 
who presented symptoms when he was in the 
proximity of horses during the season, as well 
as on exposure to pollens All these authors 
have advanced conclusive proof — either by 
means of positive skin tests, or by positive 
conjunctival and nasal tests — of the allergenic 
nature of the substances mentioned During 
the hay fever season, the patient not uncom 
monly manifests hypersensitiveness to the 
usually nonallergenic pollen of decorative 
flowers, and also to pyrethrum, which consists 
of finely pulverized chrysanthemum pollen 
Another group requiring consideration is 
that of the foodstuffs for Cffe purposes of 
this discussion, we must immediately eliminate 
those food items that may contain pollen or 
species specific proteins, and that may thus 
elicit hay fever by vv ay of the gastro intestinal 
route The former factor was operative, for 
example, in a case mentioned by Funck that 
was caused by honey, which notoriously con- 
tains quantities of completely unaltered pollen 
The latter factor is m question when, as re- 
ported by Benjamins and Gutmann, a rye 
pollen sensitive patient presents symptoms fol- 
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lowing ingestion of rye bread These mani- 
festations failed to appear so long as rye bread 
was excluded from the diet, only to reappear 
when this bread was again eaten. The senior 
author has made similar observations — namely, 
following ingestion of com by an individual 
hypersensiti\ e to corn pollen, and following 
drinking of jasmine-flavored tea by an indi- 
vidual hypersensitive to the odor of jasmine. 
However, there are those observations accord- 
ing to which vegetable foods, botanically in no 
way related to grains and grasses, as well as 
certain animal products, elicit nasal, conjunc- 
tival, and even asthmatic manifestations dur- 
ing the hay fever season. Thus, Cohen and 
Rudolph, 1965 Rowe,’ 10 Gelfand, 1968 Whitfield, 
Eskuchen, Gutmann, and others have reported 
pertinent instances of symptoms following 
ingestion of onions, gooseberries and other 
fruit, certain kinds of wine and beer, chocolate, 
meat, eggs, etc. A possible explanation might 
be that, as a consequence of an allergic pollen 
enteritis, larger amounts of food protein may 
be absorbed during the hay fever season. 

Moreover, drugs, particularly acetvlsalicyhc 
acid, may also act in this manner. 

As to molds, rusts, and smuts, these are ca- 
pable of acting as metantigens or as independent 
antigens (for further details, see p. 283) 
Patients allergic to both grasses and ragweed, 
who continue to manifest symptoms between 
the two seasons, are especially likely to be 
hypersensitive to Alternaria or other fungus 
spores. In occasional instances, one also en- 
counters a metaspecific hypersensitiveness to 
the drugs used in the symptomatic treatment 
of the case, such as ephednne or cocaine, as well 
as to the menthol added to various nasal prepa- 
rations; sometimes the emulsion base of a nasal 
jelly' is similarly not tolerated. Lastly, bac- 
teria from infected sinuses may act as asso- 
ciated antigens in a great many cases 

It should be noted that metallergy is not to 
be confused with the state that we prefer to 
call pathergy and that accounts for the well- 
known fact that, during the pollination season, 
hay fever patients become nonspecifically 
sensitive and respond with attacks of sneezing, 
lacnmation, or asthma to all types of irritants, 

**•> CottE-t, M B , and RcDOLra, J A • Arch Int Med 45. IIJ, 
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such as sunlight, perfumes, automobile exhaust 
gases, naphthalene, camphor, insecticides, con- 
stituents of commercial fertilizers, and fluctua- 
tions in temperature. How ever, one need not 
pay any special attention to these nonspecifi- 
cally irritating factors, for they lose their effect 
just as soon as the underlying hypersensitive- 
ness to pollen is controlled. The differentia- 
tion between associated allergens and mere 
nonspecific irritants can almost always be 
achieved by' means of close clinical observa- 
tion, supported by appropriate elimination and 
re-exposure tests, and sometimes by' skin tests 

4 Pathogenesis 

In hay fever — as in all other allergic dis- 
eases — one must endeav or not only' to establish 
the identity of the eliciting allergen (pollen, 
blossom scent, associated allergen), but also, 
w henever possible, to discov er the factors pre- 
disposing to allergization The success or 
failure of therapy may \ ery well depend on the 
recognition and appropriate management of 
the predisposing factors or contributing causes. 
Outstanding among these are the so-called 
“factors of civilization,” as well as heredity', 
exposure, and climate 

It should be stated, hrst of all, that hay fever 
is definitely' a disease of civilization. This is 
perhaps best brought out by the fact that, ac- 
cording to Scheppegrell, 9 * 7 there were some 
1,200,000 hay fever patients in the United 
States in 1922, while the present figure is con- 
servatively' estimated to be somewhere be- 
tween 4,000,000 and 5,000,000 — 3 per cent of 
the entire population (Piness and Miller 3 * 3 ) 
Other surveys arrive at even higher figures, 
such as 8 per cent (Pipes 3 * 6 ) and 10 per cent 
(Service* 17 ). According to Sticker, 1961 there 
were only' a few hundred persons afflicted with 
hay' fever in the large cities of Germany- at the 
turn of the century, whereas in 1928 more than 
1 per cent of the urban population of Ger- 
many' — ie., some 600,000 persons — were re- 
garded as suffering from hay' fever (Hansen 10 * 7 ). 
This striking increase cannot be entirely- due to 
the fact that the physician of today' is able to 
recognize the disease picture of hay' fever more 
accurately and more promptly; the rapid rise in 
incidence must be attributed to other causes — 
external as well as internal Most important 

iw» IUvsev. K Deutsche Died W chnschr 54 1447, 192S 
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of these are the factors of exposure brought 
about by the conditions of modem civilization 
irritation of the mucosa by automobile exhaust 
fumes by the smoke from chimneys locomo 
ti\ es and steamships by gases from factories 
and by the increase of the dust content of the 
air as a result of heavy city traffic Another 
noteworthy factor is the way in which urban 
areas are planted with parks within the city 
proper and a belt of fields and meadows sur 
rounding the closely built up zones Further 
more a very important part is played by the 
tension and emotional strain of city life in 
general All this serves to explain why the 
urban population shows a definite predilection 
for the disease 

On the other hand it has never been possible 
to establish such a thing as a racial predisposi 
tion, for although the Japanese Koreans and 
other racial groups are practically never 
afflicted with hay fever at home they contract 
the disease in America in the same percentage 
as do native white Americans (Hara ***) this 
would certainly seem to indicate that external 
factors are decisiv e in this connection It has 
often been claimed that Jews show a racial 
tendency to the disease— and it is true that the 
incidence of hay fever among Jews is very 
high— but this according to Rehstemer ,9M 
is merely another example of class predispost 
tion 

According to Cooke Bray and others 
heredity is the most important predisposing 
factor However all authorities agree that it 
is not the hypersensitiveness of certain organs 
or to certain substances that is inherited but 
rather the capacity for or the tendency to 
allergization Nevertheless it cannot be de 
nied that hay fever more than other allergic 
conditions shows a very high familial in 
cidence 

Third in importance in the writers opinion 
is the factor of exposure — that is to say mas 
sive contact with antigens or in other words 
with large quantities of pollen This explains 
why so many patients are able to trace the 
onset of their symptoms back to a nde by 
train or automobile through fields and meadows 
in blossom to proximity to the mowing of hay , 
to games in a hayloft or to a long march 

*• Haka H Arch Otoaong 20 668 
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through fields of grain in bloom as in military 
maneuvers Thus allergization s the result 
not so much of regular dailv repeated exposure 
to the allergen as of the occasional inter 
mittent influence on the organism of contact 
that sometimes need not be massive (Doerr) 
This fact based on countless observations 
serves to explain the apparently paradoxic 
distribution of hay fever in urban and rural 
districts Thus the comparative figures for 
Switzerland according to Rehstemer 1969 are 
0 8 per cent and 0 13 per cent respectively 
This author s finding that among Swiss stud 
ents coming from rural districts to urban high 
schools the incidence of hay fever rises from 
0 13 per cent to 1 5 per cent would also indi 
cate the effect of irregular exposure and of 
fluctuating intensity ol contact it ith the given 
pollen Another especially pertinent example 
is to be found in the report of Dutton* * that 
in 1937 many farmers and other inhabitants of 
the Mesilla valley in New Mexico and Texas 
acquired hay fever from sugar beet pollen and 
beet seeds following especially intensive plant 
mg of beetroot in that district during 1936 
Haag 1570 made a special study of meteoro 
log c influences in hay fev er particularly with 
regard to the effects of fluctuations in baro 
metric pressure In a series of experiments on 
guinea pigs he demonstrated that in dealing 
with highly sensitized animals the results of a 
reinjection of pollen were to a considerable 
extent dependent upon the atmospheric pres 
sure when the barometer was rising the 
reactions were almost completely inhibited 
whereas when the barometer was falling the 
response was severe and usually fatal The 
influence of meteorologic conditions as rep 
resented by fluctuations in barometric pres 
Sure was thus experimentally proved Hansen 
and Michenfelder had previously called atten 
tion to the fact that the reactions to allergy 
testing in human beings are greater when the 
barometer is low than when it is high 
In rare instances the patient s psychic state 
may also serve as a pred sposing factor 
Several examples will serve to illustrate this 
point Schultz reported the case of a mother 
anxiously waiting in the garden outside a 
hospital while her child was undergoing an 
Operation it so happened that certain plants 

’ • H**G F E Kin VVchn.hr 11 1238 1932 12 1091 1933 
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were blooming in the garden at the time, and 
the patient was hypersensitive to these blos- 
soms from that time on. The famous French 
clinician, Trousseau, suffered his first attacks of 
hay fever and asthma after having spent some 
time in his hayloft, where he was personally 
supervising the w eighing of oats, since he could 
no longer trust his coachman. Trousseau him- 
self attributed the onset of these symptoms of 
hypersensitiveness, which he had never pre- 
viously suffered, to the fact that he was under 
severe nervous strain at the time because of 
his servant’s dishonesty. Strebel described 
the case of a farmer who suffered his first attack 
of hay fever after having been severely 
frightened. 

The psychologic factor probably exerts its 
influence, first, by lowering the threshold of 
excitability to the allergen, and later, without 
intervention of the allergen, by means of a 
conditioned reflex. This may serve to explain 
the fact that hay fever patients may also suffer 
attacks when — as in Mackenzie’s case — they 
see paper flowers (e.g., roses) that are such good 
imitations that they believe them to be real 
The senior author has seen a patient who in- 
variably suffered attacks of sneezing while 
witnessing the garden scene of the opera Fansl 

The r61e of infections as a predisposing factor 
is far less important in hay fever and pollen 
asthma than it is, for example, in other forms 
of asthma. Occasionally, the patient’s history' 
reveals that the first nasal or bronchial mani- 
festations followed a cold, grippe, or other 
acute infection. In cases of this kind, the 
lowered resistance of the mucosa resulting from 
the infection may' w ell pave the way for allergi- 
zation by pollen. 

As regards the influence of trauma, it cannot 
be denied that nasal or tonsillar operations not 
infrequently' seem to be predisposing factors. 
Therefore, allergic individuals — adults as well 
as children — should not undergo such opera- 
tions during the hay fe\ er season. 

In addition to the predisposing influences, 
there are a number of contributory factors of 
importance in hay' fever, particularly weather 
and climate. The following atmospheric or 
meteorologic conditions have an especially' 
unfavorable influence in hay fever: (I) low 
humidity' of the air during long periods of fair 
weather; (2) winds coming from areas of fair 


weather — thus, the sky may be cloudy' over 
the district in which the observations are being 
made, but so long as the air is not moistened by 
rain or fog, the prevailing w ind may very well 
carry' pollen from other districts, and this may 
serve to explain the severe attacks of hay fever 
occasionally' observed during cloudy' weather; 
(3) sudden changes in the direction of the wind, 
which can carry pollen from various directions, 
and thus increase the total supply in the air 
over one area Aside from wind, the factors 
of heat and humidity exert a strong influence 
on hay fever patients by stimulating the pro- 
duction of pollen. Charts show that the clini- 
cal symptoms and the curve of atmospheric 
pollen content run contrary to that of atmos- 
pheric humidity — for under conditions of low 
humidity' and high temperature, the air con- 
tains a maximal amount of pollen. On the 
other hand, a long rainy' spell clears the air of 
pollen, partly by inhibiting the shedding of 
pollen and partly by precipitating the pollen 
already m the air 

In a discussion of the pathogenesis of hay' 
fever, consideration must be given to several 
other points — general as well as special — that 
have a bearing on the clinical manifestations. 

The date on which the annual hay fever 
attack begins is subject to considerable varia- 
tion, depending upon the individual patient, 
meteorologic conditions, and geographic lo- 
cation. 

The degree of hypersensitiveness to pollen 
may fluctuate to a certain extent from time to 
time in a given individual, regardless of the 
amount of pollen to which he is exposed The 
present state of our know ledge does not enable 
us to say to what extent these variations may 
be due to the influence of unrelated factors 
(e.g., functional disturbances of the endocrine 
glands, such as hyperthyroidism or pregnancy) 
that may well have an effect on the individual’s 
relative degree of reactivity. 

The fact that the severity of hay fever varies 
from year to year is attributable almost ex- 
clusively to external meteorologic factors that 
have a direct influence on the amount of pollen 
produced by the plants. The most unfavor- 
able combination is: (1) damp weather prior 
to the season, promoting the grow th of grasses 
or weeds; (2) dry sunny' weather during the 
hay' fever season, furthering the full develop- 



516 


Allergy 


merit of the blossoms and (3) moderate to 
strong winds which carry the pollen long dis 
tances The frequently observed daily and 
even hour]} variations m the severit} of hay 
fever manifestations also depend on the 
weather rainfall temperature and wind direc 
tion and force Almost all hay fever patients 
suffer their most severe attacks in the mom 
ing this is due to the fact that most plants 
shed their pollen earl} in the morning shortl} 
after sunrise 

At this point it might be appropriate to men 
tion certain observations concerning the ca 
pacit} of the human nasal secretions and blood 
to break down pollen Insufflation of plant 
pollen into the nostrils of a healthy individual 
will as Gutmann 24 * has shown evoke either no 
response whatever or at most a brief sneezing 
spell Microscopic examination of the secre 
tion following such sneezing reveals the plant 
pollen present in the nasal mucus intact and 
completely unaltered as regards the hard 
extines In hay fev er patients however the 
grains of the pollen to which the individual is 
hypersensitive are found to be changed and 
indeed partly ruptured and parti} germinated 
One must conclude therefore that the nasal 
mucous membrane or mucus contains a sub 
stance— possibly an enzyme — that can break 
down the pollen Probably closely related to 
this phenomenon is the demonstration by 
Cahn Bronner 1971 that the nasal discharges 
of hay fever patients shows a high content of 
lysoz} me as compared with healthy subjects 
This enzyme found in normal nasal secretions 
and diminished or absent during the first da}S 
of a common cold is capable of clearing a sus 
pewaaw of a Satciua Micrococcus lysodeikti 
cus first by adsorption to the bacterial sur 
face and then b} dissolution of the bacterial 
cell Gutmann has also demonstrated that 
various plant pollen extracts are best made in a 
very special menstruum the most suitable 
being in a given instance the one that corre 
sponds most clo«e!y to the pH of the patient s 
nasal secretions 

This capacity of the nasal mucus of hay 
fever patients to disrupt pollens is confirmed b} 
the results of another experimental procedure 
of Gutmann s namely the finding that posi 

» CAH-* Bhosneh C E Ann Oto Rh a 1 La^m. 51 
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tive skin reactions are elicited by injection of 
the sterilized nasal secretions sneezed by a ha} 
fever patient no cutaneous reactions are ob 
served however following injection of the 
nasal secretions from a healthy individuals 
sneeze in response to insufflation of pollen 
into the nostrils 

On the other hand according to Harley 1972 
the blood of hay fever patients has the oppo 
site effect on pollen while blood from normal 
individuals has a strong tendency to dissolve 
the pollen grams blood from hay fever 
patients has scarcely any such effect 

5 Pathology 

Pollinosis involves chiefly the conjunctiva 
and the mucous membranes of the nose and 
bronchi There is no difference in pathology 
as between the nasal bronchial and con 
junctival allergic inflammations whether 
caused by pollen or other external allergens 
The gross and microscopic changes are full} 
discussed jn the sections on rhinopathy and 
asthma and m the chapter on eye diseases 

However the outstanding clinical patho 
logic feature is the presence of large numbers 
of eosinophils in the nasal secretions This 
particular finding has some usefulness in 
diagnosis It is treated in detail on page 49* 

6 Symptomatology 

One of the characteristics of hay fever is the 
fact that the patient is affected each year with 
the same symptoms at the same time (at the 
pollination time of trees grasses weeds or 
bushes according to the case) 

The disease usually begins with repeated 
attacks of nasal irritation and sneezing some 
times accompanied b> conjunctivitis and 
bronchitis The symptoms appear at the 
start of the blooming season of the plant 
involved The first attacks are often so mild 
that they are not recognized by the inexperi 
enced patient as hay fever manifestations 
even the physician maj hesitate to give a defi 
mte diagnosis of ha} fever When such symp 
toms of mucous membrane irritation are ob 
served in young children the diagnos s can 
sometimes be reached only with the aid of a 
history that one or both of the parents are 
afflicted with ha> fever or other allergic dis 
•* Harley D B t M J 1 15* 1953 
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ease. Otherwise, the true nature of the 
condition is not infrequently unrecognized 
during the first season, and the diagnosis of 
bay fever is made only in the following year, 
when the conjunctiva! and nasal symptoms 
reappear at the blooming time of the given 
grasses or weeds without any previous • cold ” 

Regarding the onset of symptoms, one must 
distinguish between various types. There are 
patients in whom the disease manifests itself 
not by sudden acute attacks, but slowly and 
gradually; in such cases, forerunners of the ac- 
tual symptoms are noticeable two or three 
days — sometimes even a whole week — before- 
hand. The patient feels weak and depressed, 
complains of headaches and irritability, some- 
times of drowsiness after meals, uneasiness, 
digestive sluggishness, and finally of \ ague dis- 
turbances in the eyes, nose, and ears, particu- 
larly after having been out in the open. All 
these symptoms are characteristic of the stage 
preceding the actual attack. 

In most instances, however, the symptoms 
develop within a few hours and surprise the 
patient with their severity. Here we must 
distinguish between two forms: first, that in 
which the conjunctival manifestations domi- 
nate the picture at the beginning of the attack, 
and, second, the cases in which the nasal symp- 
toms are particularly distressing. Almost all 
patients, however, manifest both conjunctival 
and nasal symptoms w ithin a few day s, whereas 
asthmatic symptoms do not appear for two or 
three weeks, and then only m a minority of 
cases. The hyperemia of the bulbar and the 
palpebral conjunctiva occasionally produces 
chemosis, "ith more or less marked edema of 
the eyelids. 

In the majority of cases, the picture is 
dominated, at first, by nasal manifestations. 
Along with tickling, burning, or itching sensa- 
tions in the nose or soft palate and even the 
gums, the patient experiences a distressing 
urge to sneeze. This is soon followed by 
sneezing, which affords some relief, and in the 
course of which quantities of a dear watery 
secretion are expelled. Shortly thereafter, 
there are paroxysms in which the patient 
sneezes explosively from ten to twenty and 
sometimes exen as many as fifty times in suc- 
cession, until he is completely exhausted and 
bathed in sweat; moreox er, there is occasionally 


sex ere pain in the thoracic muscles and dia- 
phragm In sex ere cases, the patient is com- 
pletelv incapacitated and cannot exen take 
nourishment , he is obliged to lie down and rest 
m a dosed and darkened room. It is by no 
means rare for a patient to use dozens of hand- 
kerchiets m the course of such an attack. 

The secretions of the nasal and conjunctival 
mucosae are, at first, clear and watery', and 
contain xery few cells Later, they- become 
thicker, owing to mucus and in part to the 
presence of eosinophile cells and Charcot 
crystals 

\t this stage, the patient’s sense of smell is 
heightened to a pathologic degree: he finds 
odoriferous flowers, perfumes, and other aro- 
matic substances particularly distressing. 

The ophthalmic symptoms of hay' fexer are 
characterized by one or more of the following, 
depending on the seventy of the case: itching, 
a “sandy” sensation of the lids, redness and 
injection of the palpebral and bulbar con- 
junctivae, lacnmation, and photophobia. In 
extreme cases keratitis may occur, the ulcers 
being marginal, and situated about 1 to 2 mm. 
from the limbus At first they’ are discrete 
and inxolxe just one quadrant, later they may 
become large, coalesce, and exen involve the 
entire penmeter of the cornea (Blank and 
Levitt* 51 ) Iritis, uxeitis, and retinitis have 
been reported 

Moreover, these nasal and conjunctix-al 
manifestations are frequently’ accompanied by' 
“sinus headaches,” a feeling of heaviness in 
the head, a marked degree of photophobia, 
and mental depression. 

Then, after a \ariab!e length of time, and 
chiefly as a result of the necessity of breathing 
through the mouth, the irritation of the mu- 
cous membranes spreads to the pharynx, the 
hard palate, and the upper respiratory pas- 
sages, causing dryness, “burning,” and a dis- 
tressing desire to swallow. A dry, irritative 
cough may de\ elop as a result of pharyngeal 
irritation and also because of the marked nasal 
obstruction. Patients occasionally complain 
of ear aches. Dyspnea of a strictly' expiratory' 
character may appear, in part as a continua- 
tion of the process with inflammation of the 
pharynx and the lower respiratory passages. 

In rather rare cases, however, wheezing may 
appear without concomitant nasal or con- 
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junctival sjmptoms making the diagnosis connection it should be mentuned that ac 
quite difficult Pollen asthma is by no means cording to Rtnkei 197 ha> f e \er with abun 
uncommon Thommen 9 « encountered it dant rhim rrhea and without itching is charac 
in one third of all his haj fever patients teristic of a concomitant food allergv 

Vaughan’ 1 in about 3a per cent and the U hile the pat ent has his hav fever he not 
present w nters in about 29 per cent uncommon!} complains of a sensation of 

The asthma usually appears after the pa feverish warmth especially ]n the hands and 
tient has had haj fever for several vears at feet and sometimes of waves of heat over his 
first it is seen in association with the other whole body During these spells his tempera 
manifestations and toward the latter half of tore need not be appreciably increased how 
the season but later it often remains as the ever one sometimes finds the temperature to 
sole sjmptom recurring each jear with in be from 1 to 2 degrees Fahrenheit (0 5 to 1 
creasing seventv The great danger in cases degree centigrade) higher than on normal 
of asthma due to pollen is that although the dajs Occasional!} the temperature maj 
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Tic 246 Note s veiling of face narro ung of pal Fig 247 Absence of swelling and symptoms when 

pcbral fissures and conjunctive s follow ng nasal m pollen msulllat on v as preceded by orally odm ms- 

sufilation of chestnut pollen tered specific pollen propeptan 

manifestations appear onlj during the polli reach 100 4 F (38 C ) 102 2 F (39 C ) and 

nating season for the first few y ears the condi as the writers themselves have seen 104 F 

tion can in time become nonspecific so that it (40 C ) and even lOo 8 F (41 C ) The pa 
w ill appear at any time of the 3 ear tient then presents pronounced systemic mam 

It should however be noted— as Vaughan 21 festations including enlargement of the spleen 
has pointed out and as has been confirmed b} and extreme eosinophiha — S} mptoms that are 

the present writers among others — that likely to confuse the physician when the pa 

asthma that appears only during the ha> fever tient has his first such attack 

season is sometimes due not to pollen but to The senior author” 74 has had occasion to ob 
some other allergen The patient may be serve an attack of this kind in which the pic 

allergic to some food for example and elimi ture was further complicated by angioneurotic 

nation of this food item from the diet will pre edema 

vent the appearance of asthmatic symptoms Early m the month of May a healthy man with a 

at any time of the year other than the hay negative history suddenly and without apj arent cause 

fever season however the patient is able to „ >RwKEL H j j A lergy 7 3>6 im 

eat the same food with impunity In this > > Usbacu e Kin wchnscbr 10 mi 1931 
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complained of sensations of itching and burning oi the 
conjunctiva, and on the following dav presented a 
chemosis conjuncture \t the same time there was 
swelling of the nasal mucous membranes, and somen hat 
later, edema of the face, combined with marked malaise 
and a temperature of 102 F (289 C i The spleen 
w as palpable 1 1 '> finger bread t hs below the costal margin 
and quite firm The leucocv te count «a« 10 200 with 
12 5 per cent of eo'inophila Alter fortv eight hours of 
rest in a completely closed room, the patient’s tempera 
ture dropped and the swelling and conjunctivitis disap 
peared Since it was known that the patient had been 
sitting under a blossoming hor'e-chestnut tree ( I«- 
culus hippotasUnum) the dai he was taken ill a few 
pollen grains were anplicd to his nn*al mucous 
membrane, as a result the patient again presented 
marked swelling ot the lace (Fics 246, 247) rhinitis 
conj'unctivitis, and a lever reaching 100 ST i JS 2 C i 
together with a subjective feeling of malai<e and a n«c 
in eosinophilic leucocv tes up ta 19 per cent , at this time 


allergic disease involving the entire organism, 
in the course of which a given case usually pre- 
sents clinically manifest svmptoms only in 
certain organs or tissues 
Regarding the cutaneous manifestations, 
hay fever patients occasionally present urti- 
caria during the pollination season and at no 
other time That this is an expression of a 
cutaneous allergy to pollen is confirmed by 
Sternberg’s 19 "' 1 observations and experiments 
showing that preseasonal therapy will prevent 
the urticaria as well as the hav fever, but that 
these svmptoms reappear the following season 
if no such measures are taken The writers 
have seen extensive urticanal plaques on the 
faces, forearms, and hands (Fig 248) of hay 



Fk, 24S l rticvru Die to Missive Contact with Grass Pollen 
Exposure occurred when patient rolled in grass during pollination season 


the spleen was again found to be enlarged and hard 
After he had rested for twentv four hours in a closed 
room, all the manifestations again retrogressed 

In addition to the principal symptoms of 
pollinosis — i.e., conjunctival, nasal, and bron- 
chial— there are severe clinical manifestations 
that appear only rarelv, and that may be 
diagnosed as due to pollen allergy onlv if they 
always appear during the course of the hay 
fever or at least during the hav fever season 
and end spontaneously with the cessation of 
pollination, or if they show improvement fol- 
lowing effective therapy against the pollen 
allergy. When such symptoms (eg cutane- 
ous, gastro-intestinal, or bladder), which will 
be described below, appear in place of the 
typical, hay fever manifestations and only 
during the season, they are referred to as hav 
fever equivalents. 

All this is evidence of the fact that polli- 
nosis is not by any means a local disease of the 
upper respiratory passages, but a generalized 


fever patients who had been King on the blos- 
soming grass in the early summer Mention 
might also be made here of the swellings of the 
knee joints occasionally observed by Mohr 
and Sticker in association with hay fever 
attacks Isolated reports point to the possi- 
bility of alternating affection of the skin and 
of the mucosa, Sticker 1561 has particularly 
stressed this alternating involvement. How- 
ever, instances of isolated pollen urticaria 
rarely occur — that is, cases in which only 
wheals appear during the pollination season, 
without accompanvmg nasal or conjunctival 
manifestations, but with positive cutaneous 
tests to pollen — a true hay fever equivalent 
(Taub and White"*). 

The fact that the shins of hay fever patients 
present urticanal manifestations only at times 
max w ell be explained by the circumstance that 
massive contacts with pollen are infrequent 

w* SrtJVBEic. L. J Allenn 4* J36, 19U. 
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and then only brief For, when an applicator 
soaked w ith a pollen solution is in close contact 
with the skin under the nose for some time, as 
in the course of nasal testing with liquid ex 
tracts, urticaria will frequently appear on the 
upper lip just below the nostrils Moreover, 
one sometimes sees the development of urti 
cana apart from the specific reaction in the 
vicinity of sites of mtra and subcutaneous 
injections of pollen Lastly, generalized ur 
ticana on the basis of an anaphylactic mecha 
msm may follow administration of excessively 
large doses of pollen extracts in the course of 



Fig 249 Dermatitis Due to Polle\ Recvrmug 
Every Summer dlbisc JJaj Fever Season 

hyposensitization, or accidental entrance of 
the extracts into the blood stream 

When dermatitis appears during the hay 
fever season and persists despite appropriate 
therapy, the physician should consider the 
possibility of pollen dermatitis especially if 
the patient is suffering from hay fever as well 
Pertinent observations were reported over a 
century ago by Elliotson the regular appear 
ance of eczema’ on the hands of a hay fever 
patient when she carried bundles of grass 
Brown, Milford, and Coca, 1402 however, con 
sider the pollen oil rather than the pollen pro 
tein to be the allergenic factor, and therefore 
recommend patch tests with the oily (lipoid) 
fraction of the pollen, in preference to intra 
cutaneous testing with the water soluble por 
tion Ragweed pollen appears to be paTticu 
larly dangerous in this respect (Gay and 


Ketron 1577 Pascher and Sulzberger 1978 Brun 
sting and Anderson 1400 Huber and Harsh 1 ” 5 ) 
But cocklebur (Rowe 1980 ) and other pollens 
can also call forth cutaneous eruptions Ac 
cording to Cunningham and Wolfe 1981 the 
fact that these skin conditions respond favor 
ably to specific treatment constitutes addi 
tional proof of the pollen etiology of these 
dermatitides Figure 249 illustrates one of 
the present authors’ cases Jordon, Campbell 
and Osborne 1403 observed 9 cases of ragweed 
dermatitis, chiefly on the exposed surfaces in 
patients employed in the flour and grain in 
dustnes, and pointed out that this is a common 
industrial hazard among such workers Patch 
tests were Dositive with pollen oil, as well as 
with alcoholic extracts of the weed and with a 
fresh leaf from the plant Occasionally 
dermatitides are true hay fever equivalents 
(Wilmer 1982 ) Such a case was observed by 
Mitchell and Mitchell 1983 and was proved by 
patch test and the results of hyposensitization 
to be due to the albumin fraction of timothy 
pollen Grass pollen oil produced no reaction 
There is a noteworthy case of Cunningham s— 
a nursing infant that developed dermatitis 
following each injection of hay fever extract 
in the mother WTien the injections were 
stopped the baby’s skin disease cleared up, 
only to recur when treatment was resumed 
An interesting observation was reported by 
Hollander 770 His patient presented a derma 
litis of the penis only during the hay fever 
Reason The allergen however, was not 
bollen, but ephednne which the patient used 
in a nasal spray W hen the penis w as spray ed 
With a 2 per cent solution of ephednne, an 
si cute focal dermatitis was evoked, although a 
batch test on the arm was entirely negative 
thscontinuance of the nasal spray led to per 
rnanent freedom from the penile eruption 
Ivahn 1984 and Davidson 19 * 1 reported the appear 
ance of an acneform dermatosis during the 


Sri Gat L \ and Ketsov LJ ibdJCT I9SI 
' » r ascitis F and Sulzbergee W B Atcb Dennat A Syph 
28 223 193 3 

■* HVBE* H L andHAESK G F J Allergy 3 578 1932 

WMROWE A H Arch Dermal ASjph 39 119 1939 

15 *i Ck-iingham T D and W otfE A M J Allergy! 48 1932 

■‘BVViiW* II B M Cl n North Amerca 13 1047 1930 

’** Mitcheil J H andMrrCBELE W F J Allergy 16 48 194 

w»* Kahn IS lb d 10 23a 1939 

>>« Davidson M T discussion to Kahn 



Allergic Diseases or Upper Respiratory Tract 


521 


grass pollen season or following nasal treatment 
v, ith pollen extracts. 

Moreover, pollen allergy can elicit specific 
reactions in a variety of organ systems, these 
reactions cannot, of course, be correctly inter- 
preted unless the patient simultaneously pre- 
sents typical hay fever symptoms, or unless the 
symptoms appear during the pollination time 
and disappear after avoidance of the specific 
agent. Sticker 19 ® 1 described migraine attacks 
partly alternating and partly simultaneous 
with the nasal manifestations. Some cases 
hav e been observed in which the patients com- 
plained of marked dizziness and an increase m 
the flow of saliva, also of an increase in an exist- 
ing difficult}* in hearing A few isolated re- 
ports tell of patients complaining of unusual 
precordial pain similar to those encountered in 
angina pectoris; examination of the heart has 
not yet revealed any organic changes in cases 
of this kind. Neurologic manifestations ap- 
pear in the form of neuritides, but particularly 
as neuralgias of the supraorbital nerve, as well 
as of other branches of the trigeminal There 
also occur, in the nerves of the extremities, 
manifestations that can sometimes assume the 
proportions of a bilateral sciatica. We are 
not referring here to cases of this kind that ver} 
occasionally follow injections of pollen ex- 
tracts. Joint complaints of the nature of 
rheumatism are encountered relatnelj infre- 
quently. 

Gutmann 199 ® reported cases of almost un- 
manageable nasal hemorrhage, and Joachimo- 
xitz 1997 described menstrual irregularities, such 
as metrorrhagia and menorrhagia, the latter can 
reach the degree of a severe genital hemor- 
rhage; in a case reported by Adelsberger and 
Munter, 1939 it even led to a spontaneous abor- 
tion in the third month. It is uncertain, how - 
ever, whether hemorrhages of this kind are to 
be regarded as a direct or indirect consequence 
of mucous membrane allergv . On the other 
hand, the occasionally observed vaginal dis- 
charge may well be regarded as specific, since 
it is high in eosinophile cell content (Joachi- 
movitz 19 * 7 ). Similar genital manifestations 
are occasionally observed as part of an ana- 

*’* GniiAN-N, M J . ft »l Die Pollemlletsie Munich Gmelin, 
1929 
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phylactic reaction following excessively strong 
pollen injections (see p 550). H. L. Huber 
reported 3 children w ith pruritus vulvae dur- 
ing the ragweed pollinating season. The 
symptoms disappeared following treatment 
with pollen extract. 

Involvement of the gastro- intestinal tract 
may be suspected if there is intestinal colic; 
the latter may also appear after overdosage of 
pollen extract and especially following oral 
pollen therapy. Intestinal disturbances occa- 
sionally act as hay fever equivalents Explo- 
sive attacks of vomiting sometimes appear 
suddenly during the hay fever season; these 
attacks are followed by the most severe ab- 
dominal pain, which may be focalized in certain 
sites, such as the epigastrium or the region of 
the gallbladder or of the appendix, and are 
occasionally accompanied by diarrhea Such 
symptoms sometimes simulate duodenal ulcer, 
cholec) stitis, or appendicitis so perfectly 
that operation is seriously considered The 
manifestations can be rapidly controlled by 
means of epinephrine 

One of the senior author’s patients, during 
especially severe hay fever attacks, would 
complain of a sort of ravenous hunger that 
could be appeased immediately by ingestion of 
bread or other food This observation is of 
interest in view of Eiselsberg’s claim 1999 that 
anaphylactic states occasionally lead to a very 
pronounced hypoglycemia 

Under normal circumstances, only the mu- 
cosa of the upper respiratory tract is exposed 
to contact with pollen. However, the fact 
that all the mucous membranes of a hay fever 
patient can, in principle, react allergically to 
such contact with pollen is shown by Praus- 
nitz’ experiment 926 : dusting of the anal mucosa 
of such patients with pollen elicits extremely 
severe pruritus with hyperemia. Rarely, the 
urinary passages are involved, with svmp- 
toms of urinary tenesmus and urgency. 

With the exception of the severe neuritides, 
which represent a contraindication for specific 
treatment, all these hay fever symptoms are 
likely to respond favorably to h}posensitiza- 
tion or deallergization therapy. 

At this point vv e might again call attention 
to the phenomenon of pronounced physical 
inadequacy and psychic depression during the 

iw* Eiselssexc, K. P Wien klin.Wchnschr.SJ. 790, 1940 
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haj fever season, in both child and adult 
patients Thus Sternberg 19 *® described a 32 
year old patient who became dull listless, 
confused, and totally incapacitated during the 
months of August and September for eleven 
consecutive years No symptoms of hay 
fever or asthma were present Shin testing 
with ragweed pollen was positive, and hypo 
sensitization resulted in marked improvement 
At the same time the resistance to staphylo 
coccic and streptococcic infections is appar 
ently lowered Moreover, there is a striking 
intolerance to alcohol Lastly , while many 
patients have a distressing overexcitabihty of 
the olfactory sense, some complain of a state 
of anosmia 

Finally, mention must also be made here of 
the fact that concurrent disease conditions — 
in themselves in no way related to allerg) — 
often undergo a change, usually for the worse, 
rarely for the better, during the hay fever 
season This is true especially of gallbladder 
conditions and of gout, w hen the) happen to be 
present along w ith hay fever 

Even more characteristic than the nature of 
the symptoms themselv es is the course of hay 
fever For it is almost directly dependent 
upon the patient’s exposure to pollen, on the 
one hand, and the weather on the other This 
explains why one often observes several sud 
den exacerbations and distinct remissions, of 
several hours’ duration, all taking place in 
one day Thus, in fair weather the patient is 
likely to suffer an attack every time he leaves 
the house, particularly if he should take a walk 
in the country, or even if he travels by train 
or automobile As long as he remains in a 
closed or air conditioned room, the symp- 
toms, if any, are likely to be mild In rainy 
weather they tend to be slight or absent 
However, it is occasionally observed that the 
symptoms do not improve even on cloudy 
days, this is usually due to the fact that the 
wind often carries great quantities of pollen 
from areas of fair weather 

The actual duration of symptoms in a given 
case can vary considerably, depending on the 
pollination season of the trees, grasses, or weeds 
responsible But even after the local symp- 
toms have retrogressed, there is a later phase 

»«• Stkrnbe»g L J Allergy 14 89,1913 


marked by the persistence for some time, 
of general weakness and heightened lrrita 
bihty, with a tendency to recurrences of sneez 
mg spells or asthma 

Another frequent peculiarity of hay fever 
consists in the fact that, m the different pe 
nods of life, different organs show a greater 
predilection for the disease During child 
hood, the eyes and nose and occasionally the 
skin as well, are affected, in addition to these 
localizations, youths are likely to show in 
volvement of the pharynx and the bronchi, 
while in adults asthma is not rarelv the out- 
standing factor 

One occasionally hears the claim that when 
the patient reaches an advanced age, the dis- 
ease disappears spontaneously This is a 
relatively rare occurrence, indeed, elderly 
patients do often present milder symptoms, 
but it must be said that this is especially true 
of patients who have learned to avoid dan- 
gerous exposures Cases presenting asth- 
matic symptoms show the least tendency to 
spontaneous improvement On the other 
hand, hay fever and pollen asthma do not, as 
a rule, tend to shorten life Patients present- 
ing even very' severe symptoms often live to a 
ripe old age There have been a very few 
reports of cases in which asthmatic attacks of 
long duration caused death 
Hay fever most commonly has its onset 
between the ages of 16 and 35 y r ears How 
ever, the disease can appear in infants The 
youngest case on record appears to be that of 
Wittgenstein’s 3136 own child, who presented 
characteristic symptoms at the age of 8 months 
But, as Wittgenstein took care to point out, 
it was possible to make this diagnosis only 
because both he himself and his older son also 
suffered from the disease He was therefore 
especially' inclined to think of the possibility 
of hay fever when he observed the infant’s 
“cold” appearing during the hay fever season 
and not clearing up until the season was over 
Aside from this case, reports on age incidence 
at the time of the first appearance of polli- 
nosis— and especially those relating to the first 
year of life — differ extraordinarily, depending 
on whether they are based on the material of 
an allergist (eg, ScheppegrefP 7 ) or of a 
pediatrician (e g , Bray”) Table 42 sum- 
marizes these data 
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According to Stoesser, 1591 only a fen children 
manifest signs of hay fever during their first 
year of life, many more in their second year, 
and then there is a rapid increase in incidence 
in the preschool age. The present writers 
hare seen more and more children with hay 
fe\er even* year, and also, regrettably, 
children with pollen asthma, so that they are 
of the opinion that allergization of the youth 
living in large cities is definitely increasing. 
All age groups between 5 and 14 years are 
afflicted, and most particularly children be- 
tw een the ages of 7 and 1 2 y ears. 

On the other hand, hay fever can also make 
its first appearance in persons of advanced 
age. Thus, Clarke and Leopold 87 reported the 
case of a retired admiral who had spent most 


Table 42 — Ages oj Onset of Bay Fever According to 
Schcppegrcll ** and Bro\ * 


Age Period (\ ears) 

i Percentage 1 

(Scheppegrell 

Percentage 
(Bra) i 

1-9 

2 

59 

10-19 

12 

21 

20-29 

21 

12 

30-39 

33 

6 

40-49 

17 

i 

50-59 

12 

1 2 

60-70 

3 

,J 


of his life either at sea or in countries where 
there was no ragweed, and who exhibited his 
first hay fever symptoms at the age of 76 years. 

Sex does not appear to be of any signifi- 
cance in this respect. 

7. Diagnosis 

One might expect that it would be easy 
enough to recognize a typical form of hay 
fe\er, with its manifestations of irritation of 
the nose and eyes. And yet it is a common 
occurrence for the patient — and the physician 
as well — to think at first only of an infectious 
“cold,” especially when the patient is a child 
in whose immediate family there is no history’ 
of hay fever. 

The four following clinical features are char- 
acteristic of the disease: (1) unless adequately' 
treated, persons who have once acquired hay 
fever regularly' suffer annual recurrences at 

Stoessei, a. V • Journal Lancet *2: 174. 1942 


the same time of the year; (2) the symptoms 
are always of the same type, though over a 
penod of \ eats they may undergo some change, 
in that the conjunctival and nasal symptoms 
retrogress and are dominated by asthmatic 
manifestations, (3) there is marked improve- 
ment or even disappearance of the disease 
symptoms following a stay- in a closed or air- 
conditioned room or the onset of rain, (4) 
although subject to certain individual and 
sometimes unexplainable variations, the symp- 
toms will correspond roughly with the air- 
borne pollen counts of the causative pollen or 
pollens, provided the observations are made 
more or less in the patient’s vicinity, and more 
especially' with regard to whether the count at 
any given time exceeds or falls below the pa- 
tient’s ‘‘critical” level of tolerance. 

When these four points are duly home in 
mind, the physician w ill not make the mistake 
of confusing pollinosis with allergic rhinop- 
athy — aside from those exceptional instances 
that will be discussed below The writers, 
therefore, reject the terms "seasonal hay 
fever” and "perennial hay fever,” smee they 
both make use of the designation hay’ fever 
and thus lead to confusion and error It is 
important to remember, above all, that 
allergic rhinopathy— the writers’ name for a 
vasomotor rhinitis of allergic origin — is in no 
way dependent upon the pollination seasons of 
trees, grasses, or w eeds And even if the con- 
dition should assume a periodic character as 
the result of coincidental regular exposure to 
allergens other than pollens at certain seasons, 
and thus simulate hay’ fever symptoms, the 
differential diagnosis can be made with relative 
ease by appropriate interrogation, testing, 
and on the basis of the observation that the 
attacks are of relatively brief duration 
A case reported by' Jlolinie will serve as a 
good illustration: a hairdresser, who regularly’ 
applied ins powder (orris root) to ladies’ hair 
at carnival time, invariably suffered sneezing 
spells, lacrimation, and nasal discharge at this 
time Another case is that of a druggist who 
annually received and prepared large ship- 
ments of roses m the month of June and always 
became afflicted at this time with a severe 
“cold” and sneezing spells, which persisted as 
long as the roses remained fresh. (It should 
be borne in mind that cultivated roses do not 
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shed pollen ) In this connection there may be 
mentioned also those attacks of rhinopathy 
that appear after ingestion of certain kinds of 
fruit However, even when these attacks of 
nasal or asthmatic symptoms appear in the 
spring or early summer, the differential 
diagnosis may easily be made by taking a care 
ful history and by considering the four charac 
tenstics outlined above 
On the other hand, there are also some well 
founded exceptions to the rule that hay fever 
is dependent upon a given pollination season 
For example, any patient who is regularly 
afflicted with hay fever sjmptoms in the sum 
mer or fall, may also present these manifesta 
tions in the winter if he is exposed to contact 
with flowers sent from the south, for example 
The same may happen if he uses insecticides 
containing pyrethrum, for many fall hay fev er 
cases are hypersensitive to the pollen of py 
rethrum (Feinberg 1992 ) Furthermore, patients 
will suffer at any month of the year in different 
latitudes, provided the local vegetation to 
which they are sensitive is m bloom Thus m 
Bombay grass pollination takes place in the 
months of November and December, in Cairo, 
in February, and so on Lastly, polhnosis, 
properly speaking, must not be confused with 
certain conditions of nasal irritation that are 
likewise elicited by plant products early in the 
summer We refer to the mechanical irrita 
tion of the mucous membranes by the so called 
‘ hairs” of royal palms plane trees, etc 

ETIOLOGIC DIAGVSOIS 

For quick identification of the pollen re 
sponsible in a given case of hay fever, it is 
necessary, above all, to take a thorough his 
tory with regard to the time and place of the 
onset of the attacks as well as to the nature of 
the local flora The pollination calendars 
found below will be particularly helpful, since 
they present a summary of the pollination 
times of the most important plants to be con 
sidered in this connection When the nasal 
and skin tests are negative, it is advisable to 
expose slides, coated with an adherent solu 
tion * outside of the windows of the patient s 
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room The pollens caught on these slides are 
identified by a botanist If there are an> that 
have not been tried on the patient skin or nasal 
tests are performed to ascertain whether or not 
they are allergenic for the particular patient 
In this manner the authors succeeded in a few 
cases, in determining that the pollens of certain 
trees bushes, and flowers that very rarely act 
as allergens were actually the causal agents 

(1) Polltnalwn Calendars 
A prerequisite for successful diagnosis and 
treatment of polhnosis is an accurate knowl 
edge of the plants and pollination times in the 
patient’s locality In order to become ac 
quainted with the local flora, the physician 
should undertake pollen counts himself This 
is done by covering a microscope slide with a 
thin layer of white vaseline, glycerin or cedar 
oil, and exposing it for twenty four hours in 
some suitable spot (window sill roof ledge, 
etc ), the slide should be placed m a horizontal 
position, and must be reasonably sheltered 
from sun and possible ram After exposure, 
the pollens on the slide are compared with 
specimens in a reference collection which can 
either be purchased or made with known 
pollens The pollen grains are counted under 
low magnification, according to Durham, it is 
convenient to make the count for 1 8 sq cm 
of the slide During the summer and fall 
many metropolitan newspapers publish daily 
‘ pollen counts” made by various observers 
but in the opinion of M Walzer and the au 
thors these are not too reliable since they are 
generally made only in one place (usally the 
center of the city) instead of at five or ten 
widely separated points and they certainly 
do not accurately reflect the conditions of 
exposure of persons living in suburban areas 
Alternate methods chiefly of investigative 
value involve removal of pollen grains and 
similar small floating particles from the air by 
means of impingement with centrifuge or 
vacuum apparatuses by electrostatic pre 
cipitation or by filtration 

Because of its simplicity, the gravity method 
of air sampling is the one most commonly 
employed, despite its recognized shortcomings 
The numerical values of the counts by the 
gravity slide method are only very rough and 
inaccurate indications of the actual v olumetnc 



Allergic Diseases of Upper Respiratory Tract 


525 


values of the pollen grains per cubic yard of air 
as determined by volumetric devices (Dur- 
ham 1993 ). This is due to variations in the size, 
specific gravity, and surface characteristics of 
the grains, and in wind velocity. However, 
for practical purposes such numerical data are 
not of greater clinical significance than the 
simple observation of the appearance in the 
air of a given species of pollen in numbers 
sufficient to produce clinical symptoms, and 
the determination of the period during which 
clinically significant numbers are present 
(Gottlieb and Urbach 1994 ) 

Since the physician does not always ha\ e the 
time or facilities for performing such counts 
himself, pollen surveys that have been made in 
many locations in the United States will be 
found helpful. Naturally no single pollen 
calendar can apply throughout an area as vast 
as America. Thus, according to A D. Hop- 
kins, IS9S other conditions being equal, the 
variation of the pollination time in tem- 
perate North America occurs later to the north- 
ward and eastward in the spring and early 
summer, the reverse being true in late summer 
and autumn. This progression takes place at 
a general average rate of 4 days to each degree 
of latitude and e\ery 5 degrees of longitude. 
The average advance of the season per day is 
17 miles northward and 62 miles eastward 
E\en in areas at the same elevation, there are 
often variations of weeks between the begin- 
ning of the anthoperiod in one district as 
against another, depending on the geographic 
location. The topography of the land, and 
particularly the altitude, the climate, the 
character of the soil, conditions resulting from 
cultivation, rainfall, and sunshine, all are 
factors making for considerable differences 
The ideal, of course, w ould be a pollen calendar 
for every large city and for every 100 square 
miles or so of territory. 

Since no such collection of data exists, Gott- 
lieb and Urbach 199 * ha\ e endeavored to gather 
all the available material and to compile from 
it nine graphs, each one representing an area in 
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which like phenologic conditions prevail.* 
This is mtended to serve as a sort of guide to 
the various tj-pes of pollens with which the 
physician may have to test his patient, as well 
as to the dates on which the manifestations of 
haj fever may be expected. 

Naturally, certain sources of error are in- 
herent in pollen surveys, whether made by 
atmospheric count or by botanic observation. 
In the first place, the beginning as w ell as the 
end of the pollination period depends from 
year to 5 ear on meteorologic factors, particu- 
larly the range of temperature, the percentage 



Fig 250 Pollen atiov Times or One Plant (Orchard 
Grass, Dadjhs glomerate) in Sex Successive 
Years ex One Location 

Note marked variation (as much as four necks) in onset 
and cessation of pollination in certain years 

of sunshine, and the amount of precipitation. 
Thus, an especially warm spring and summer, 
with heavy rainfall, will appreciably advance 
the date of the first blooming, whereas a cold 
and dry preseason will delay it The pollen 
calendar cannot do more than gi\ e the average 
dates. Figure 250 shows how, under certain 
circumstances, flowering can be hastened or 
retarded by as much asfromtwoto four w eeks. 
It will be seen that the onset of pollination 
of orchard grass ( Dactylis glomerate) was 
found in one locality to vary in six consecuti\ e 
5*6315 from May 2 to Ma>* 29. 

In the second place, extraordinary weather 
conditions can quite suddenly convert to major 

• Tie lens "plant phenology” designates the dependence of the 
seasonal manifestations of plant life on climatic and geographic 
conditions- 
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factors pollens that under normal circum 
stances are relatively unimportant in a given 
area Thus, Feinberg and Durham” 97 re 
ported that m the Chicago area m 1934 — in 
contrast with other years — the pollens from 
certain trees and from certain Chenopodtales 
(eg, Russian thistle) were the principal 
allergizmg agents Duke” 9 * made the oppo 
site observation, namely, that pollens ordi 
nanly abundant in Kansas City, Mo, were 
either absent or nearl> so in a season with 
unusual weather conditions 
Furthermore, in isolated cases — owing pn 
manly to uncommon conditions of exposure- 
individuals may be allergized by the pollens of 
trees, flowers and bushes that only very rarely 
cause hay fever For example Dutton 1999 
and Phillips” 00 showed that in fields near El 
Paso, Tex , and Phoenix, Ariz , respectively, 
where the common sugar beet {Beta i ulgans) 
a member of the family Ckcnopodiaceae t is 
intensively cultivated, some cases of hay fever 
are due to its pollen, which is shed from early 
May to mid June Plans to augment greatly 
the acreage devoted to this plant may well 
lead to an increase in the number of such cases 
McMinn and Graham 2001 found that the pollen 
of the mirror plant ( Coprosma batten) an 
ornamental shrub widely planted m California 
and pollinating from the beginning of April to 
the end of June, yields positive skin tests m a 
considerable group of patients with hay fever 
Langley - ’ 002 reported an unusual case of hyper 
sensitiveness m a nurseryman to the pollen of 
an exotic plant Piqueria trmercia, as a result 
of hothouse exposure during the winter The 
senior writer encountered 2 exceptional cases 
m which hay fever was evoked by the pollens 
of tree of heaven ( Atlanthus glandulostis) and 
horse chestnut {Aes cuius hippocastanum) re 
spectively Mention should also be made here 
of the possibility of allergy to insect borne 
pollens under appropriate conditions 
A third important source of error lies in the 
fact that even w ithin a relatively small area 
differences in elevation above sea level play a 
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significant part in advancing or delaying the 
date of first pollination by as much as a month 
or more This applies, for example to the 
differences in the anthopenods as between a 
valley and adjacent mountains Thus Hop 
kins 1955 determined that for each 100 feet of 
altitude the delay amounts to about one day 
It is also well known that the nature of the 
flora present vanes greatly with increasing 
altitude 

Despite all these obvious and inevitable 
faults, such tabulations of data as the pollen 
calendars are certainly of great general value 
to the physician and have indeed proved them 
selves to be very helpful in practice 
The tree, grass, and weed seasons may, to a 
certain extent, overlap Thus, the season of 
tree pollination sometimes extends into that 
of grass pollination There are, of course, 
considerable areas in the south where the flora 
is in bloom through the entire year AH this 
is clearly indicated in the accompanying 
tables 

In the last twenty eight years, 173 papers 
have been written on the subject of the distn 
button and pollination times of plants produc 
ing hay fever in smaller or larger areas of the 
country The cities and regions from which 
these surveys have been reported are graphi 
cally shown in Figure 2ol From this it 
may be seen that certain rather extensive 
areas have never been covered In a critical 
review of existing pollen surveys, this and other 
deficiencies were fully discussed by Gottlieb 
and Urbach 1994 

It has hitherto been customary in such work 
to divide the United States into districts 
according to state boundaries or into the usual 
geographico economic units From the pheno 
logic point of view however this approach is 
obviously incorrect Even where states are 
bounded by rivers, the same flora is practically 
alway s established on both banks Hence, we 
have more logically resorted to the botanic 
vegetational areas painstakingly delineated 
by Livingston and Shreve 2003 It was found 
necessary to modify the map of these authors 
to accord with the fact that we are solely con 
cemed with plants capable of producing hay 
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fever, rather than w ith all the flora. Figure bination of observations from widely sepa- 
252 presents a division of the United States, rated localities, climatic variations, differences 
according to these principles, into nine zones in the time of planting of cultivated species, 
By combining and, so to speak, "averaging” and other factors. This is especially true in 
for each zone the score or more surveys made regard to the spring and early summer seasons, 
in separate localities, comprehensive data were more so than with respect to the late summer 
obtained. The results are given in Figures and fall 



for other plants 

Fig. 251. Spot Map op Localities and Areas op United States for Which Pollen Studies Have Been 
Reported 


Second sur\ey in same region is indicated by cross-hatching 

253 to 261, which constitute pollination calen- It should also be pointed out that many 
dais for each of the nine zones. plants pollinate sporadically both before and 

Not all the plants mentioned in the literature after the principal season, that local circum- 

are included in the graphs. Only those of stances may influence the dates o\er a limited 

considerable importance were selected The area, and that unusual weather conditions 

main pollination times are represented in may correspondingly accelerate or delay pol- 

heaw unbroken bars This tends, in most in- lination. All this is signified in the calendars 

stances, to show somewhat greater length by the interrupted lines Finally, the various 

than is true of the actual season at any one trees, grasses, and weeds have been graded, 

place in any one year, because of the totaling according to their frequency- and importance, 

of the commoner annual deviations, the com- into three groups: those that play a major part 
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in the causation of hay fever, those of second 
ary significance, and those of lesser conse 
quence This is indicated in the designations 
on the graphs by boldface, capitals and 
ordinary type respectively 
Needless to say, other plants besides those 
listed in these calendars may less often be re 
sponsible for occasional cases of pollinosis 
whether as a result of unusual exposure or of 
extraordinary weather conditions For locah 
ties near the boundary of a zone, it is suggested 


proximately coincides with the southern coastal 
plain, with a northward extension along the 
Mississippi delta to the southwestern tip of 
Kentucky Roughly this includes the south 
em part of South Carolina the southern two 
thirds of Georgia and Alabama northern 
Florida, the western tip of Tennessee Missis 
sippi Louisiana and southeastern Texas 
The season extends from May to September 
or October and tends to be longer in the more 
southern reaches of the region The incidence 
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that the calendar for the adjacent zone also 
be consulted 

It should also be noted that there is a form 
of summer hay fever of unknown origin, also 
referred to as ‘ X hay fe\ er,” in the south 
eastern states, and accounting for more than 
half of the cases during that season, or approxi 
mately 10 per cent of all hay fever m the 
region The symptomatology is typical, often 
complicated by asthma, and eosinophils are 
present m the nasal secretions According to 
replies to a questionnaire by \\ odehouse Ma and 
Efron, the distribution of this condition ap 


of the disease also appears to be greater in the 
more southern section, particularly in New 
Orleans Symptoms are worse at night and m 
the ea^ly morning Although the season 
corresponds fairly closely to the period of grass 
pollination, all skin and conjunctival tests 
with pollens are negative On the basis of a 
correlation in distribution, Weil 2004 suggested 
the possibility that sensitivity to the citrus 
white fly or to the pecan scab (Cladosporntm 
ejfuium), a fungus, might be responsible, but 

••“Win. C K J Allergy 1 1 361 1M0 
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this has not been corroborated Studies bj a 
committee 997 and by individual investigators 
have yielded no evidence implicating air 
borne fungus spores, smuts, seventeen species 
of insects, commercial fertilizers and msecti 
cides It has even been suggested that the 
cause may be sensitization to a virus exposure 
to which is seasonal (Rockwell) Timber 
investigations are being conducted, with par 
ticular reference to fungi 

(2) Allergy Testing 

Before considering the type of testing to be 
employed, it is necessary to discuss the ques 
tion of whether to use mixed or single extracts 
The present writers agree with Scheppegrell 957 
and others that the mixed extract will fre 
quentlj lack the particular pollens that are of 
importance in a given case, and that it is 
therefore preferable to make tests with single 
extracts, according to the local flora 

Since the best therapeutic results are ob 
tamed when the patient is treated with all of 
the pollens capable of eliciting his hay fever, 
it is essential to identify them Tor this pur 
pose, the patient is usually subjected to scratch 
or intracutaneous testing Unfortunately it 
must be admitted however that neither a 
positive nor a negative result of such tests 
is always diagnostically dependable Thus 
Kern, 9005 Kahn 2006 Wilmer, 2097 Peshkm 200S 
Colmes 2009 the senior author, 925 and others have 
observed that from 2 to 13 per cent of their 
pollinosis cases gave negative skin but positive 
ophthalmic or nasal reactions Moreover, 
some patients, seen at the very beginning of 
their hay fever, may give negative skin tests, 
the reactions being positn e the following year 
On the other hand, the intracutaneous method 
very frequently elicits reactions even if there 
is no nasal hypersensitiveness to the pollens 
(Rackemann and Smith 2010 Scheppegrell, 2011 
Farmer Loeb and Petovv, 191 ’ and others) 
Baldwin 291 ’ reported positive skin reactions 
and even successful passive transfer in indi 
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viduals who did not have hay fever and did 
not contract it later Freeman and Hughes 2014 
Grubb and \ aughan 0015 and others demon 
strafed that patients mav give positive reac 
tions to pollens with which for geographic 
reasons they could never have come into con 
tact Blumstem and Tuft" 016 reported that 
none of their patients with purely autumnal 
hay fever was clinically sensitive to plantain, 
although 18 of them gave positive skin tests 
Nevertheless, skin tests have the great ad 
vantage that they may be performed — with 
due caution — during the hay fever season, 
while this is not advisable with nasal and 
ophthalmic tests except in an air conditioned 
room 

As pointed out m some detail elsewhere the 
scratch method, while the least sensitive, is 
also the most specific One can either apply a 
small quantity of pure pollen on a scarified 
skin site moistened with N/20 sodium hy- 
droxide solution, or a 2 per cent solution pre 
pared by pharmaceutic firms and put up in 
capillary tubes Only if this method fails to 
evoke a reaction should one proceed with the 
intracutaneous injection of 0 02 cc of a 
1 10 000 pollen solution, and if this is negative, 
with a 1 1,000 solution A reaction is inter 
preted as positive when the injection site pre 
sents a wheal (possibly with pseudopodia) 
exceeding 1 cm in diameter, along with sur 
rounding erythema It is not advisable to 
inject several concentrations at one time for 
their cumulative effect may bring on systemic 
reactions, nor for the same reason should too 
many related species of pollen be injected 
simultaneously 

The writers are of the opinion that the nasal 
test simulates the actual conditions ot exposure 
far more closely than does any other test 
(Urbach 2017 ) However, it must be remem 
bered that only minute quantities should be 
insufflated (about as much as can be placed on 
a small platinum loop or on the smaller end 
of a toothpick) A positive reaction is mam 
fested by sneezing and watery secretion or nasal 
obstruction, while the control insufflation of 
talcum should not elicit any response A 
positive result on nasal testing nearly always 

»*F*eeuan J and Hughes W II Lancet 1 941 1938 
» Ce«B C D and \ auGBCN W T J Allergy 9 21! 1938 
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indicates the presence of hypersensitiveness to 
the pollen used. The disadvantages inherent 
in this method are, as Blumstein 2018 points out, 
that the patient may suffer from hay fever 
symptoms for several hours, and furthermore 
that when a test is positive, no more tests can 
be performed at the same sitting However, 
when symptoms make their appearance, they 
can be rapidly controlled by the use of \aso~ 
constrictors, such as 1 per cent neosynephrin 
or 3 per cent propadnne solution. For these 
reasons, this method is more time-consuming 
and requires more visits, however, m the 
writers’ opinion, these disadvantages are more 
than outweighed by its greater specificity. 
It is important to note that in cases of isolated 
pollen asthma, the nasal method fails to evoke 
reactions; in these instances, specific reactions 
can be obtained by having the patient inhale 
highly diluted pollen solutions (see p 185). 

The ophthalmic test is performed with 
minute quantities of either dry pollen or liquid 
pollen extract applied to the conjunctiva of the 
lower eyelid As a control, talcum powder is 
similarly applied to the other eye A positive 
reaction is manifested within a few minutes by 
itching, marked redness, and sometimes swell- 
ing of the mucosa, while the control eye re- 
mams unchanged, subjectively and objectively. 
The local symptoms can be managed promptly 
by administration of the eye drops mentioned 
on page 559 Peshkin 2008 and others have 
observed positive ophthalmic tests m patients 
giving negative skin tests Tuft, 1 * 2 however, 
mentions the occurrence of positive eye and 
skin reactions both without clinical evidence 
of hay fever. 

Tests for hypersensitiveness to scents are 
performed by exposing the patient to the 
odoriferous blossoms suspected, at a time 
when he is free of symptoms. 

In every case of hay fever, intracutaneous 
tests with dust, and sometimes with autog- 
enous dust, should be performed. For, in 
the experience of the present writers and of 
others, failure to recognize the presence of a 
concomitant allergy to dust may well be the 
principal reason for the failure of hay fever 
therapy in certain cases Furthermore, w hen- 
ever the history suggests the existence of food 
allergy, or of allergy to an inhalant other than 

*”• BLCMStll'., G I J Allergy $. 321 . 1937- 


pollen, appropriate skin tests or preferably 
exposure trials should be made. The same 
applies to those cases in which specific treat- 
ment produces unsatisfactory results. 

Serologic Tests . — It would, of course, be far 
simpler and far less hazardous if one could per- 
form tn utro such tests as precipitation, ag- 
glutination, cvtolysis, and particularly com- 
plement fixation tests. These tests would 
make it possible to arrive at a diagnosis with- 
out requiring the patient to be present; a few- 
cubic centimeters of blood taken from the pa- 
tient while he is in the country', for example, 
could be sent to the laboratory of a diagnostic 
institute in the city, and would suffice for the 
purpose of performing serologic reactions. 
Unfortunately, however, despite numerous 
efforts in this direction, no practical results 
have as yet been achieved (Cohen and Wel- 
ler,”* Hensel and Sheldon 19 ”). It is true that 
Xeisser, Sachs, Klopstock, and Witebskv have 
shown that the complement fixation method is 
useful for demonstrating an antigen-antibody 
reaction; in practice, however, it has been 
found that too many sources of error still ob- 
tain in this method 

Albus 3019 alone claimed to have succeeded, 
in a high percentage of cases, in serologic identi- 
fication of the allergen in pollen hypersensi- 
tiveness The technic he employed corre- 
sponded to the Hecht modification of the 
Wassermann test The results of investiga- 
tions by the senior author, in association with 
Brandt, regrettably do not permit a full con- 
firmation of the optimistic claims of Albus 
But it can by no means be denied that m 
principle it should be possible, in these condi- 
tions, to identify the allergen by serologic 
methods. 

8. Therapy 

There can be no doubt that the intensity 
and the course of hay fever can be appre- 
ciably diminished and abbreviated when ap- 
propriate prophylactic measures can be ap- 
plied. The prophylaxis may be divided into 
the nonspecific and the specific measures 

a) NONSPECIFIC PROPHYLAXIS 

This approach is of relatively little value, 
since not many patients have the tune and the 

•»» \LBCS, G„ Ztsclr f d. ges. eiper Med %' 110, 1935 
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funds to employ this method It consists in 
sending the patient to localities either where 
the plant to whose pollen the patient is sensi 
tive does not grow, or where the given plants 
have not jet or have already pollinated In 
cases of hay fever due to grasses, an ocean 
voyage or sojourn m the mountains or in the 
desert is the only solution to the problem 
Patients who are allergic to ragweed pollen 
maj go to the \\ hite Mountains, the northern 
part of Michigan, west of the Rocky Moun- 
tains, or most heavily forested regions It must 
always be remembered however, that this 
change of climate is of limited value, since it 
does not help to increase the patient’s tolerance 
Although the total destruction of “stands” 
of ragweed has been sporadically attempted at 
various localities from time to time, little if 
anj thing has been accomplished therebj , and 
it is obvious that such an effort on a sufficiently 
wide scale is a task of well nigh inconceivable 
magnitude However, there have recently 
been developed chemical sprays (the most 
promising of which to date is apparently 
“2-4-D”) capable of presenting flower forma- 
tion or at least pollen production and of effi 
cient widespread dissemination (Grigsby** 0 ) 
While details of method remain to be worked 
out, it is quite within the realm of possibility, 
with the information already available, to 
develop a broad program designed to eliminate 
the production of pollen by the common rag 
weeds, without the undesirable features of the 
destruction of other vegetation including culti 
vated crops, or of possible danger to livestock 
Such a project would prove of immense benefit 
to the multitudes of hay fever sufferers 
Hay fever patients should sleep with their 
bedroom windows closed, although they may 
possibly be left open between the hours of 
10 pm to 4 a m , after which time many grasses 
and weeds begin to shed their pollens Air 
conditioning the bedroom, if feasible, will 
accomplish the same purpose more efficientlj 
and comfortably In the dajtime, it is best 
to keep the windows closed, and to exclude 
plants and fresh cut flowers from the home 
Laundry that is put out to dr> on the lawn 
should be carefully shaken out before ironing 
On coming home, patients should take off 
their outer garments before entering their 
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bedrooms The patient s garments should 
not be shaken out or brushed out of doors in 
the summer Hat surfaces including floors 
and window sills should be wiped daily with a 
moist or oiled cloth Since hair will carry 
quantities of pollen animals should not be 
allowed m the bedroom Patients undergoing 
specific treatment should also avoid massive 
exposure (tnps by railroad or automobile, 
long walks or work in the open) since the state 
of msensitiveness achieved by treatment is 
not, as a rule, absolute If possible it is best 
to stay indoors on w indy days The common 
commercial insecticides which contain pyreth 
rum should be avoided When cosmetics, 
the contents of bedding, or mildew and molds 
in bedding are suspected of being associated 
allergens, hypoallergenic cosmetics or allergen 
proof mattress and pillow encasing should be 
employed It is advisable to recommend 
adequate rest and the avoidance of emotional 
upsets, nonous fumes, irritant dusts, and 
possibly even excessive smoking 

b) SPECIFIC PROPHYLAXIS 
With the exception of the coseasonal method, 
the technics to be described below also belong 
to the prophylactic measures, since institution 
of these — some months before the beginning 
of the hay fever season— is intended to prevent 
the appearance of hay fever manifestations 
They include hyposensitization and deallergi 
zation methods, which will be discussed in 
separate sections 

A distinction is made, in principle, between 
two routes of administration the parenteral 
and the enteral The parenteral approach 
comprises the subcutaneous and the mtracu 
taneous methods (The use of nasal sprajs of 
pollen extracts will not be discussed because 
it has not as yet proved to be satisfactoij ) 

But it is not so much the route as the mode 
of administration that determines whether the 
particular method is properly regarded as a 
hyposensitization or a deallergization pro- 
cedure As outlined on page 201, the principal 
difference between the methods of hyposensi 
tization and of deallergization is that in the 
former one attempts by injections of grad 
uated doses of antigen to increase the quan- 
tity of antibodies circulating in the blood, 
while in the latter the object is to neutralize 
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the available tissue antibodies by producing a 
so-called microshock, thereby eventually in- 
hibiting the production of specific antibodies. 
The difference between these two most im- 
portant therapies in hay fe\er is, therefore, 
rather a qualitative than a quantitative one 

It is generally believed that the preseasonal, 
perennial, and coseasonal methods actually 
increase the antibodies in the blood, conse- 
quent!}' preventing the pollen allergen from 
coming into contact with the sessile antibodies 
in the mucous membranes, and thus from enter- 
ing into an antigen-antibod} reaction. These 
methods, while often beneficial, are of limited 
value because the titer of the circulating anti- 
bodies declines a few weeks after treatment is 
stopped, without a similar decrease of the 
cellular antibodies. However, when the treat 
ment is continued perennial!} for many years, 
the antibody titer in the blood and tissues may 
gradually decrease, according to the investi- 
gations of Sherman and Stull, 1 ** thus leading to 
a state of deallergization Freeman’s rush 
method, 544 on the other hand, achieves at 
least a temporary deallergization, i e , a tem- 
poral}' satiation of the cellular antibodies In 
the writers’ opinion, oral administration of 
pollen is to be regarded as a skeptophvlactic 
method of treatment, and therefore leads, 
when appropriately administered, to what is at 
first a temporary deallergization, which after 
a few years becomes permanent For a de- 
tailed discussion of the theories on which these 
methods are based, the reader is referred to the 
sections on deallergization (p. 212) and hypo- 
sensitization (p. 202). 

In a series of studies designed to place hay 
fe\er therapy on a sound immunologic basis, 
Loveless* 021 demonstrated that a rough parallel 
existed between the amount of thermostable 
(‘‘blocking”) antibody present in the blood of 
preseasonally treated ragweed-sensitive pa- 
tients and the degree of clinical insuscepti- 
bility they exhibited. The degree of clinical 
resistance associated with a given amount of 
thermostable antibody varied decidedly with 
the individual, some requiring much more 
antibody than others for effective immunity. 
The conjunctival reaction obtained with mini- 
mal amounts of antigen to determine the 
threshold of sensitiveness may serve as a 
*** Loveirss, M H : J ImmanoL 17- 145, 1513 


simple index to the patient’s level of resistance. 
Loveless suggests that the incidence of satis- 
factory clinical results might be increased by 
treating patients according to their particular 
immunologic needs, rather than empirically 
as at present Unfortunately, Gelfand and 
Frank 503 and others have failed to confirm the 
finding that the clinical results of hay fever 
therapy parallel the titer of the blocking anti- 
body, and the subject requires further investi- 
gation. But if a correlation can be shown, the 
method devised by Hampton, Johnson, Alex- 
ander, and Wilson 511 for the detection of the 
thermostable antibody by means of a precipitin 
reaction w ill do much to render this approach 
more practical Their technic requires only 
the patient’s serum, ragweed extract, and a 
potent rabbit antiragweed serum It is much 
simpler than the passive transfer test, and 
does not require a human recipient 

On the basis of the transferable protective 
effects of the thermostable or blocking anti- 
body, a type of passive hyposensitization was 
employed therapeutically by Cooke et al.* 97 
Blood transfusions from treated to untreated 
hay fever patients gave results which were 
sometimes striking. Obviously this method is 
not clinically practical. 

Before entering upon discussion of the 
various methods in greater detail, it is neces- 
sary to give consideration to the choice, prepa- 
ration, and standardization of pollen extracts 

There are many divergent opinions as to the 
kind of pollen extracts to be employed. Some 
authors recommend treatment with only one— 
the most important or “representative” — 
species of pollen, e.g , timothy pollen extract 
in the case of hay fever due to grass pollens, 
and a mixture of short and giant ragw eed pol- 
lens in cases of hvpersensitiveness to weeds. 
These authors assume that the plants belong- 
ing to the same botanic group are antigenically 
related — i e , that they have a common anti- 
gen. Other authorities recommend the use of 
commercial polyvalent pollen extracts, pre- 
pared for use in the area in which the patient 
lives. A third school of thought favors hypo- 
sensitization procedures with an extract con- 
taining all the pollens evoking positive cu- 
taneous or other reactions — an individualized 
therapy. 



542 


Allergv 


A number of investigators including the 
present writers ha\e opposed the first men 
tioned method — namelj treatment with an 
extract of the one leading pollen allergen *or 
patients with multiple sensitivities Grab 
and \aughan 0i found when the} tested 213 
grass allergies with ten different grass pollens 
mtracutaneoush that 17 per cent of the pa 
tients reacted to onl} one species of pollen 
(not all of course to the same t\pe) and 83 per 
cent to two or more grass pollens The single 
species with the highest incidence of positive 
reactions was redtop to which 6a 6 per cent of 
the group reacted If, for example onl} red 
top had been used for testing one third of the 
grass allergic patients would not have been 
detected Furthermore, since about one sixth 
were found to be stnctl} species specific in 
their reactivity the} would have received no 
benefit from treatment with redtop extract 
alone 

The second method is recommended when 
testing cannot be performed for extraneous 
reasons The objection that emplo} ment of it 
involves the risk of sensitizing the patient to 
additional previously innocuous species of 
pollen is likely to be of a stnctl} theoretic 
nature in the writers opinion The sugges 
tion sometimes made that this method does 
aw a} with the necessit} for all testing is de 
cided!} not in the interest of rational thera 
pen tics 

Most authors now believe that the most effi 
cacious treatment is administration of mixed 
pollen extracts containing all those species to 
which the patient gives definitely positive 
skin reactions It must be borne m mind of 
course that ha} fever jpatients not uncom 
monly react strongl} to skin tests w ith species 
of pollen that do not evoke clinical mamfesta 
tions On the other hand there are also some 
patients w ho fail to react to skin tests although 
the} will react to nasal or bronchia! tests with 
the same pollen in other words the results of 
skin tests are b} no means a dependable cn 
tenon m ever} case This difficulty can be 
circumvented in the writers’ opinion b} first 
performing nasal or if indicated bronchial 
tests and bv preparmg the extracts in accord 
ance w ith the results of such tests 
The preparation of pollen extracts is of in 
terest to the ph}sician on!> in so far as the 


extracting agents are concerned \er} few 
doctors will trouble to prepare their own ex 
tracts smee thev are so readil} obtainable com 
merciall} It suffices therefore to sav that 
dry poilens are treated with ether or carbon 
tetrachloride in Q'der to remove their oil} 
portions which on injection would irritate the 
skin and which would also cloud the extracts 
\anous extracting agents are then used to 
remove from the dr} pollen the water or 
salme soluble print pies responsible for ha) 
fever The solution emploved determines 
the keeping properties of the pollen extracts 
Those made with the phenolized alkaline saline 
fluid of Coca are said to deteriorate after about 
three months Extracts made in solutions 
containing gl} cenn (46 per cent) as advocated 
by Clock appear to possess the greatest sta 
bilit} the} are however quite often lrritat 
ing and painful * Black suggested the addi 
tion of 1 per cent but}n to alleviate thepam 
Moore and Lnger advocated an extracting 
fluid containing o per cent dextrose and 0 a per 
cent phenol with the addition of a sodium bi 
carbonate buffer G T Brown insists how 
ev er that this solution is less stable and sub 
ject to contamination by fungi The con 
sensus toda} is that not too strongl} gl} 
cennated extracting fluids are the best 
Efforts have also been made to prepare 
extracts that would be more slowly absorbed 
Without going into details the follow mg 
methods should be mentioned glycerolated 
extracts (Clock) alum precipitated extracts 
(Sledge) formalized extracts (Cooke Stull 
Hebald and Loveless) extracts in lanolin and 
olive oil (\aterman) in almond oil (Feinberg 
and Bernstein) l}ophilized pollen extract 
homogenized electrical!} into sesame oil'(Tau6 
and Rubens) extracts in gelatin (Spain Fuchs 
and Strauss) pollen tannate (\aterman) and 
pollen antigen h}droch!onde (Rockwell) It 
is claimed that patients exhibit a greater toler 
ance to such mixtures that a higher maximum 
dosage can be gn en with safety and with fewer 
injections that constitutional reactions occur 
less frequentl} and are milder when the} do 
occur that more effective clinical relief can 
be obtained with their use and lastly that 

• In the case of a eh Id that had unusua lyse trepan one of us 
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patients so sensitive that they accept poorly 
the usual aqueous pollen therapy, can better 
tolerate these mixtures However, the very 
fact that so many different preparations have 
been introduced clearly shows that, while the 
basic ideas may be good, the preparations do 
not entirely achieve their goal 
The question of the standardization of pollen 
extracts has also received considerable atten- 
tion, It is generally conceded, howe\er, that 
no entirely satisfactory method has as \ et been 
devised for standardizing the extracts accu- 
rately, as far as potencj is concerned This is 
because we are attempting to apply a chemical 
measure to a biologic acti\ lty 

In 1911, Noon 5021 adopted as one pollen unit 
the quantity of allergen contained in an extract 
of 0000001 Gm of pollen Objections were 
raised to this unit on the grounds that a gi\ en 
weight of different samples of one species of 
pollen does not always contain the same quan- 
tity of the hay fever excitant, and, furthermore, 
that there are often great discrepancies be- 
tween the weights of unrelated pollens and their 
content of hay fever excitant 

Similar to the Noon method is the u eight by 
volume system — a given weight of pollen ex- 
tracted with a given volume of fluid For 
example, if 1 Gm of pollen is extracted w ith 
1,000 cc of fluid, this is a 1:1,000 solution, 
which means that each cubic centimeter con- 
tains 0.001 Gm. of dry pollen Against this 
method the objection was raised that the entire 
pollen grain is weighed rather than the active 
substance, and, furthermore, that the assump- 
tion that it will jield extracts of equivalent 
activity is erroneous (Coca 1023 ) 

In 1915, Cooke 20 " 4 introduced the determina- 
tion of total nitrogen content, by the Kjeldahl 
method, as an index of protein content. His 
unit was expressed in terms of fractions of a 
milligram of total nitrogen. But, smce the 
total nitrogen represents nonprotein as well 
as protein nitrogen, this determination is bj 
no means an accurate index of the allergenic 
actix ltv of an extract 

For these reasons, Cooke and Stull,*” 0 in 
1933, suggested standardization bj determina- 
tion of the protein nitrogen as the measure of 

*« Noon, L Lancet 1. 1572, 1911 
““Coca. A F • J Allergy 4: 3 j4. 1933 
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protein content They define a protein nitro- 
gen unit as one that represents 0 00001 mg. of 
protein nitrogen, as estimated by precipitation 
of the albumin fraction with phosphotungstic 
acid. Howexer, Coca, 2023 Bowman, 2026 and 
others w ere unable to find any correlation be- 
tween the activity of the extract and the pro- 
tein nitrogen content 

Coca 2027 redefined the Xoon unit chemically 
as the quant it)- of pollen extract that contains 
0 00001 mg. of total nitrogen (Coca-Xoon 
unit). The objection to this method is again 
that the total nitrogen determination does not 
necessarily bear a relationship to the amount of 
active material. 

These numerous methods of estimating the 
antigenic properties of pollen extracts obvi- 
ousl) tend to create confusion. The general 
opinion is that there is no true relationship 
between any nitrogen determination and the 
biologic activity of the extracts Arbesman 
and Eagle 2028 reported the ratio of the anti- 
body-neutralizing activity of four similar 
ragweed pollen extracts— prepared in 1939, 
1937, 1933, and 1929, and then stored at tem- 
peratures of from 4 to 8 C. — as found to be, m 
respective order, 100:16:4 5:1 2, indicating a 
fairly rapid deterioration Despite the wide 
differences m the biologic activities of these 
four extracts, their protein nitrogen contents 
and their ratios of protein nitrogen to total 
nitrogen were identical These authors also 
demonstrated that the protein nitrogen content 
is an unreliable measure of the biologic activity 
of pollen extracts bv comparing the results 
obtained by direct anaphylactic procedures 
with those obtained by immunologic tests, 
such as passi\-e transfer (Arbesman and 
Eagle 624 ) The studies of Stier et al 202Sa Iike- 
w ise indicate that neither the protein nitrogen 
unit nor the total nitrogen unit is an adequate 
measure of potency, as well as showing that 
the nature of the extracting fluid employed is of 
considerable importance. In other words, a 
pollen extract having a low protein nitrogen 
content may be high in antigenic activity, and 
vice versa We, together with many others, 

*=* Bomtvr, R I* 5 34* ■ W34 

tat Coca, A F ibid. 5. 34S, 1954 

*a> Aksessevs. C E . and Eigle. H ibid. 11-18, 1939 

Sim*, R F E , VIcXEn, A L , and Esnsdostf, J : Ana. 

Allergy 3 . 401, 1945. 
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therefore prefer the weight bj volume stand 
ardization in combination with the original 
pollen unit system of Noon 
Table 43 presents a comparison of all the 
unit sj stems discussed above 
Recently, Rockwell * 0>9 holding that the 
other methods are unsatisfactory introduced 
the molar standardization of ragweed pollen 
extracts For this purpose two determina 


est dilution of antigen that elicits in pollen 
sensitive individuals either a positive <? in 
reaction or a reaction of arbitrarily chosen size 
This method was sharply criticized as bemg of 
little or no value as a measure of biologic 
activitv although it has been applied with 
more success to dust and other extracts 
Another method is the complement fixation 
technic using rabbit antiserums which is 


Table 43 — Comparison of L nit \ alues of Pollen Ext rads (Tuff 10 ) 


Lots 



Comparative V a 

lues 

Pollen Uo ts 

Total 

\ trogen 

P oten 

Un ts 

Dilutions 

I ollen unit extractive from 

1 


0 00001C 

1 0 61 

1 cc of 1 1 000 000 

0001 mg pollen (Noon 100 ) 

10 


0 00016 

6 4 

1 cc of 1 100 000 


100 


0 0016 

61 0 

1 cc of 1 10 000 


1 000 


0 016 

640 0 

1 cc of I 1 000 


10 000 


0 16 

6 400 0 

1 cc of 1 100 

Total nitrogen Kjeldahl 

0 00001 

0 62a 


0 4 

1 cc of 1 1 600 000 

method (Cooke 1 ® 4 ) 

0 ocot 

6 2a 


4 0 

1 cc oil 160 000 


0 001 

62 a 


40 0 

1 cc of 1 16 000 


0 0! 

62a 0 


400 0 

1 cc of 1 1 600 


0 1 

6 2a0 0 


4 000 0 

1 cc of 1 160 

Protein nitrogen 0 00001 

1 

1 a62a 

0 00002a 


1 cc of 1 640 000 

mg of protein nitrogen 

10 

la 62a 

0 0002a 


1 cc of 1 61 000 

(Cooke and Stull 1 ® ) 

100 

la6 2a 

0 002a 


1 cc of 1 6 400 


1 000 

1 562 5 

0 02a 


1 cc of 1 640 


10 000 

15 62a 0 

0 2a 


1 cc of 1 64 

We ght of pollen per volume 

1 cc of 1 1 000 000 

1 

0 000016 

0 64 


of extractive 

1 cc of 1 100 000 

10 

0 00016 

6 4 



1 cc of 1 10 000 

100 

0 0016 

61 0 



1 cc of 1 1 000 

1 000 

0 016 

610 0 



1 cc of 1 100 

10 000 

0 16 

6 400 0 



Pollen unit ertracUve averages 0 000016 mg of total nitrogen 
Total nitrogen is expressed m milligrams 

Protein nitrogen equals total nitrogen (Kjeldahl) less nonprotein nitrogen (pho'photungstic acid method) 
Protein nitrogen averages 40 per cent of total nitrogen 


tions are necessaiy, total nitrogen and total 
free « amino nitrogen in the phosphotungstic 
acid precipitate The real value of molar 
standardization can however be shown only 
by extensive clinical use of it 
Lastly there are three other methods for the 
standardization of pollen extracts The first 
is the biologic, using for the comparison of 
pollen extracts the determination of the high 

ton Rock weii, G E Ann Allergy 2 147 1944 


promising but not immediately applicable to 
the assay of the activ lty of pollen extracts in 
human beings The third method is deter 
mmation of the minimal concentration of the 
extract that is necessary to neutralize a serum 
containing the homologous antibody This 
method was suggested by Cooke and his asso- 
ciates 4030 was further studied b> Stull and 

*w Coo XT R- A Situ A Hzbald S, and Baixaio J H. 

J Allergy* 311 193j 
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Sherman, 1031 and highly recommended by 
Arbesman and Eagle.*" 1 
The confusion with regard to the standardi- 
zation of pollen extracts is somewhat less 
formidable in practice, thanks to the fact that 
the manufacturers of the products offer their 
preparations in all useful units; therefore, the 
practitioner who is accustomed to calculating 
his extracts according to the Xoon unit system, 
for example, does not encounter any difficul- 
ties. The situation is further clarified by the 
fact that the dilutions are usually prepared on 
a decimal proportional basis. 

c) SPECIFIC THERAPEUTIC METHODS 
(1) Parenteral Method 
The specific parenteral therapy of hay fever 
comprises three different methods (presea- 
sonal, coseasonal, and perennial) and two* 
routes of administration (subcutaneous and 
intracutaneous). Before discussing the vari- 
ous technics, it might be best to consider the 
question as to what criteria are available to 
determine how great the total dose of pollen 
extract should be in a given case, or what final 
dose must be reached in order to obtain a satis- 
factory therapeutic result Treatment would 
be far more efficient if we possessed a procedure 
by which we could ascertain just when a hay 
fever patient has been “desensitized.” One 
might logically suppose that the results of 
specific skin tests would serve as an indication 
of this, in that weakening of the reactions 
might be interpreted as the begmning of hypo- 
sensitization and the absence of reaction as 
evidence of complete hyposensitization. 

Without going into the extensive literature 
on the subject, it may be said that opinions 
are sharply divided as to w hether or not there 
is a decrease in the reactivity of the skin coin- 
cident with a decrease in the patient’s specific 
hypersensitn eness Thus, Rackemann, Le- 


Sum, A., znd Sheucax, W B ibid H- 130, 1939 
* Three additional routes of admimstratiaamay be only briefly 
mentioned here, since they »re essentially of academic rather than 
of practical interest (1) topical hyposensitization by local applica- 
tion of pollen extract to the na»U mucosa, in increasing concentra- 
tions, with an atomizer (Mackenzie, - * Francis®), (2) electro- 
phoretic introduction of pollen extracts into the skin (Abram- 
son 1 * 1 ) , (3) intravenous injection of diluted pollen extracts (Licll- 

*" Fa-oras. c. Brit. M J I: 1253, IMS 
*“* -'RaAioox. H A.: J Allergy 12: 169. 1941 
*** Lichtessxeec, SI R . ibid S 230 1934 


vine, and Coca, and also Vaughan, have never 
seen such a decrease, while Colmes, 2035 Sher- 
man, Stull, and Cooke, 76 ® and Harley 6173 report 
that the reactions to intracutaneous tests are 
somewhat diminished after treatment in the 
majority of cases but that they almost never 
become negative. Using the scratch method, 
Pearson’ 036 claimed that the reactions are 
nearly alw ays markedly w eaker or even nega- 
tive after treatment. Moreover, according 
to Baldwin and Glaser, 3037 there are patients 
who improve even though the cutaneous re- 
sponses remain practically unchanged, and 
others who do not improve in spite of the fact 
that the skin reactions are reduced in size. 
Summarizing the available evidence, it must 
be said that the results of skin tests with pollen 
extracts in treated hay fever patients are, in 
general, not a reliable indication as to whether 
an adequate dosage has been reached in the 
given case, or whether treatment should be 
contmued. Accordingly, it is hardly necessary 
to persist with treatment in an attempt to 
obtain a negative skin test at any cost. 

Preseasonal Method . — The term “presea- 
sonal treatment” designates the method by 
which injections of pollen extracts are begun 
some twelve weeks prior to the hay fever 
season — early enough, therefore, to permit a 
graduated series of about twenty doses, as a 
rule, to be administered at intervals of from 
four to seven days, the last dose being given 
at about the beginning of the season It is 
generally advisable, moreover, to continue 
the treatment throughout the season at weekly 
intervals with a reduced dose (three-fourths to 
two-thirds of the maximum quantity at first, 
and at the height of the season one- half or 
less depending on the patient’s reaction). 

Technic. Before going into details, it should be 
stated as a general rule that the treatment for each 
patient must be highly individualized The general 
principle is to administer to the patient the maximum 
amount of pollen extract that he is able to tolerate with- ' 
out severe local reactions or constitutional symptoms. 
The maximum dose — about 7,000 to 10,000 Noon units 
in the majority of cases, w hen the subcutaneous route 
t> used — should be reached just before the onset of the 

Patients should be classified into three groups, ac- 
cording to the results of intracutaneous testa, and then 

» Colmes, A Ibid. 3. 449, 1932 

Peaison, B Gay’s Hasp Rep 24- S3, 1940 
*® B upwns", L. B., and G la sex, J J Allergy 8: 129, 1937. 
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be treated according to their relative tolerance (For 
these tests it is advisable to use glyeenn free extracts 
since gly ccnn itself may elicit responses simulating 
strongly positive reactions ) For the v«> sensitive or 
^ class the initial dose should be small the increase 
moderate and the maximum dose well below the aver 
age (see Table 44) It should be stressed however 
that this method of classification has no relation to the 


If symptoms develop in spite of preseasonal hypo 
sensitization the patient should be given coseasonal 
treatment cons sting of small doses preferably mtra 
cutaneously 

If the patient presents himself verv late — for ex 
ample only two or three weeks before the onset of the 
season — tntensne preseasonal treatment or rapid 
hyposensitization can be carried out Treatment is 


Table 44 — Siibct laneons Preseasonal Treatment of II ay Tever 


Dose 

Class A \«rj 

, Sens ti < 

Class B Aver: 

. S e Sens 

tve 

Class C Voder. 


sue 

Concentrat on ot 
Extract in Noon 

Un IS 

Dose 

Cc 

Noon 
Un ts 

Dose 

Concent rat on of 
Extract n Noon 
Units 

Dose 

Ce 

Nonn 

Urns 

Dose 

Concentrat of 
Extract n Noon 
Unts 

Da e 

In is 

Dose 








vial no 2 





0 10 

1 


0 0v 

.> 

100 units per 

0 la 

la 


vial no 1 

0 20 

2 

vial no 2 

0 10 

10 

cc — dilution 

0 30 

30 

3 

10 units per 

0 30 

3 

100 units per 

0 20 

20 

1 10 000 

0 60 












4 

1 100 000 

0 50 

S 

1 10 000 

0 3a 

3a 


0 10 

100 

5 ( 


0 80 

8 


0 60 

60 

ml no 3 

0 20 

200 













0 12 

12 


0 10 

100 

cc — dilution 

0 30 

300 

7 

vial no 2 

0 20 

20 


0 la 

150 

1 1 000 

0 4a 

4a0 

8 

100 units per 

0 30 

30 

vial no 3 

0 2a 

2a0 


| 0 70 

,00 


cc — dilution 



1 000 units per 






9 

1 10 000 

0 50 

50 

cc = dilut on 

0 40 

400 


0 10 

1 000 

10 


0 80 

80 

J 1 000 

0 aa 

5 0 


1 0 15 

1 TO 

11 


0 la 

laO 


0 80 

800 


0 20 

2 000 

12 

vial no 3 

0 20 

200 


0 10 

1 000 


0 2a 

2 aOO 

13 

1 000 units per 

0 30 

300 


0 15 

1 500 


0 30 

3 000 

14 

cc = dilution 

0 40 

400 


0 25 

2 500 

vial no 4 

0 40 

4 000 

la 

1 1 000 

0 aa 

5a0 


0 30 

3 000 

10 000 units per 

0 50 

a 000 

16 


0 70 

700 

vial no 4 

0 40 

4 000 

cc = d lution 

0 60 

6 000 

17 


0 8a 

850 

10 000 units per 

0 4a 

4 500 

1 100 

0 0 

7 000 





cc = d lution 






18 

V|?|l nn 4 

0 10 

1 000 

1 100 

0 50 

a 000 


0 80 

8 000 

19 

10 000 units per 

0 12 

1 200 


0 aa 

5 aOO 


0 90 

9 000 

!ft 

xx. - -W/ofton 


\ tftft 


ft 

ft Qftft 

I, 

l Oft 1 

10 000 


1 100 

ft Vo l| 



1 


1 





Class A marked react on to 0 1 cc ofl 100 000 dilution of pollen extract intracutaneously 
Class B marked reaction to 0 1 cc of 1 10 000 dilut on intracutaneously 
Class C reaction to 0 1 cc of 1 100 dilution intracutaneously 

The interval between injections should be three days at the beginning then five later seven days The dos 
age ind cated must be modified according to the patient s tolerance 


degree of clinical symptoms t e a class A patient may 
have milder hay fever symptoms than does a class C 
patient 

Desp te the differences m relative tolerance and 
therefore in dosage betw een the three groups the dim 
cal results are equally good provided the treatment is 
properly individualized It must be granted however 
that as a general rule the higher maximal doses achieve 
the best results 


begun with daily subcutaneous injections at first as 
the stronger doses are reached the intervals between 
doses are lengthened to two days then to\ aid the end 
of the treatment to three days depending on the degree 
of reaction The controlling factor in this as in other 
methods of parenteral treatment is the local response 
Dosage and the intervals between doses should be 
graduated in such a manner that the skin reactions are 
not much larger than 2a mm (1 inch) in diameter and 
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these should subside before the nest injection is given 
The results obtained with this method ate often good, 
but the danger of evoking systemic manifestations is so 
great that it cannot be general!} recommended 

Lasth , there is the **ru«fa” deserialization method, 
suggested bv Freeman, 1 and emploj ed either during 
the two to five days preceding or at the \er\ beginning 
of the ha> fever season. The technic consists m giving 
injections of increasing!} larger and stronger doses of 
the antigen every two hours (for details, see p 214) 
This approach has not been accepted for the reason 
that almost all patients suffer from more or less sev ere 
shock s> mptoms In any event, it is to be adminis- 
tered onlv in a hospital and under the supervision of a 
physician speaallv trained in the technic Ualdbott 
and Ascher*"* have reported, moreover, that thi- method 
not uncommon!} brings on sev ere (ate reactions olten 
appearing after manv hours (Parenthetical)} it mav 
be stated that in the writers' opinion this treatment is 
one of deallergization based on slight macroshocks, 
rather than hyposensitization ) 

Contra-indications for pollen injections are 
severe acute or chronic diseases, such as nephri- 
tis, cardiac disease or decompensation, dis- 
eases of the blood, thyrotoxicosis, and ad- 
vanced pregnancy. (The present writers 
therefore employ oral therapy during preg- 
nane}-.) Furthermore, it is inadvisable to 
increase the dose for women during the period 
from three days before to the end of each 
menstruation 

On the basis of clinical and immunologic 
studies, chiefly of the blocking or thermostable 
antibody, Loveless* 15 has suggested that short 
preseasonal "booster” courses of therapy may 
be given in place of the usual regimen, in sea- 
sons subsequent to the first season of treat- 
ment. Generally satisfactory results were 
obtained when a total of 10,000 protein nitro- 
gen units were administered during an average 
of 6S visits (more than one injection being 
given at half-hour intervals at some visits) 
o\ er a period of twenty-six days Threshold 
tests of conjunctiva and skin prior to the course 
of treatment gave some indication as to poten- 
tial generalized reactions, and at the conclu- 
sion of the course, as to the adequacy of pro- 
tection. In general, the higher the threshold 
of conjunctival reaction to tests with liquid 
pollen extract, the better the sub-equent re- 
sponse to specific therapy, and according to 
Loveless 1 ®” this method gives promise of serv- 
ing as a guide to the amount of specific treat- 
ment required by a hay fever case. Less well 

Loyiuss, M. H . Ann. Vlfersy J: iiJ, m3 


correlated, but still somewhat indicative of the 
clinical response, was the determination of the 
thermostable antibody titer. The authors 
warn that this type of treatment is still in the 
experimental stage and not for general applica- 
tion. The booster principle should be applied 
with discretion, and only for patients whose 
tolerance is well known. When threshold 
tests prior to therapy show high levels of 
sensitivity, initial doses should be correspond- 
ingly low. 

Cohen and Friedman 5 * 19 prepared mixtures 
of pollen extract and thermostable antibody 
which were immuno logically approximately 
neutral (containing less than 100 phospho- 
tungstic acid precipitate units of free antigen 
per cc ) The antibody was obtained by re- 
peated subcutaneous injections of pollen ex- 
tract into normal nonsensitn e individuals, the 
globulin being separated by dialysis fractiona- 
tion, and then 1\ ophile-dried and titrated. 
These mixtures stimulated antibody produc- 
tion in both normal and pollen-sensitive sub- 
jects and had the advantage that they could 
be given in large dosage to sensitive patients 
without systemic reactions. 

Coseasonal Method. — This technic has two 
indications: it is advantageous in the case of 
those patients who report too late for the insti- 
tution of preseasonal therapy, and for those 
who have received either no benefit or inade- 
quate protection from the preseasonal treat- 
ment, whether or not the latter was earned to 
completion Introduced m 1921 by Walker, 
the coseasonal method was perfected by 
\ aughan 51 for application by the subcutaneous 
route, and by Phillips™ 0 and Hansel™ 1 for use 
by the intracutaneous route 

The coseasonal differs from the preseasonal 
method in two principal points: (1) only small 
quantities of pollen extract are employ ed, and 
(2) injections are administered daily (or ev ery 
other day). 

Technic In the event that the patient has not 
previous!! been tested or treated, the degree of his 
bypersensitiveaess must first be very carefulK deter- 
mined If his hyper=ensiti\ eness is found to be about 
average, and if the subcutaneous method is to be em- 
ploved. treatment is begun with 0 1 cc of a 1.10,000 
diluUon (10 Noon units) If the patient then shows 


Coei-t. M. B . ind Fuumcuc. ff J J. Afleny » 121, m3. 
J« Pamirs, E W ibid. S 29, 1933. 
mi Hasssi, F K ibid. 12 457, t9U. 
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marked improvement the dosage is not increased if 
not each dose is cautiously increased by 0 1 cc until a 
dose of 100 units is reached As soon as an improve 
ment of some 75 per cent is observed injections arc 
given only every second or third day and subsequently 
only weekly Occasional!} when severe hay fever 
sjmptoms are present at the time of injection it is 
advisable to include 0 1 cc of 1 1 000 epinephrine in 
the same syringe 

Hansel ” 11 has most emphatically recoin 
mended the intracutaneous route Both 
Tuft 113 and the present writers have obtained 
noteworthy results with this method 

TrCBNic Prior to treatment the skin sensitivity 
of the patient is determined by successive intracutane 
ous tests with dilutions ranging from t 1000000 to 
1 1 000 If a positive w healing reaction as large as 

with YSTioVti n> response Vo any AiYoVion 

no further tests are made at the initial sitting Treat 
meat is usually started with 0 01 cc of the 1 100 000 
dilution Subsequent doses should be administered 
first every day later every two three or five da> s or at 
longer intervals accord ng to the duration of the rel ef 
obtained Occasionally injections twice daily if 
feasible will be found to give better results at the outset 
The amount of each injection should be increased by 
O 01 cc as shown in Table 45 The average size of a 
wheal that produces satisfactory relief varies from 20 
to 25 mm in diameter For patients in whom a wheal 
of about 15 mm develops from an injection of 0 01 
cc of the 1 10 000 solution treatment is begun with 
O 02 cc of the same d lution and increased according 
to the schedule the reactions and the relief of symp 
toms Likewise for patients in whom a 15 mm wheal 
is produced with the 1 I 000 dilution the dose is begun 
with 0 02 cc and continued in the same manner In 
patients of less than average sensitivity the treatment 
may be begun with the I 1 000 dilution in doses up to 
0 05 cc , after which the 1 100 dilution is used 

It is interesting to note that sjstemic reac 
tions to coseasonal therapy are rare, when they 
do occur, they appear promptly and are there 
fore readily controlled Like the Asthma 
Clinic of St Mar> ’s Hospital,” 4 ’ London, the 
present writers have found it satisfactory to 
teach self inoculation to intelligent and reliable 
patients who require daily intracutaneous in 
jections, and who are unable to come to the 
office or clinic as frequently as this necessitates 
For this treatment, strict and limited orders, 
for no more than one week ahead, must be 
given The patient should also receive in 
structions as to how to give himself epmeph 
nne, if and when necessary There can be no 

»«»Asthha Research Council Repot of Progress 193* 
London King s College 


jnore objection to this procedure, provided the 
patient faithfully reports to his physician once 
a week than in allowing a diabetic to give 
himself insulin 

Perennial Treatment — The outstanding dis 
advantage of the preseasonal and coseasonal 
methods is that they are discontinued at the 
end of the hay fever season As a result, the 
tolerance that is attained in the course of treat 


Table 45 — Intracutaneous Coseasonal Treatment 
of Hay Fever 


n oonmti 
0 000002 
0 000003 
0 000004 
0 000005 


0 00001 
0 00002 
0 00003 
0 00004 
0 00003 


0 0001 
0 0002 
0 0003 
0 0001 
0 000j 


10 0 
20 0 
30 0 
40 0 
50 0 


0 01 I 0 001 
0 002 


0 003 
0 004 
0 005 


100 0 
200 0 
300 0 
400 0 
500 0 


m <*nt is lost again after a few weeks and must 
be painstakingly increased the following year 
To Stewart 2043 must go the credit of being the 
f. r £t to recommend continuation of the treat- 
ment throughout the year, in order to maintain 
the antibody titer of the blood at a high level 
all the time This method was then developed 
by Brown , 2044 Vander Veer and his associates, 2WS 
and Kahn ,’ 046 and now has a large following 
Th e present writers employ the perennial 

*h*5te*aet Z W J low* M Soc 16 277 1926 
Mu« Bbown A J Immunol 13 273 1927 
kmsVancer Veer A Ji Cooke R A and Spain W C Am 
J M Sc 174 101 1927 

iujKahn IS J Lab A Clio Med U 77 1917 
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method w herever possible, especially because of 
the definite possibility of establishing a state of 
permanent insensitiveness after several years 
of such treatment, as shown by Sherman and 
Stull 395 — a process that the writers prefer to 
regard as one of deallergization. The follow- 
ing additional advantages of the perennial 
method have been reported: (1) avoidance of 
intensive treatment (relatively large dosage 
administered during a short time) as in the pre- 
seasonal method, hence making it more con- 
venient for the patients, and supposedly lead- 
ing to fewer constitutional reactions, (2) fewer 
injections; (3) the possibility of beginning at 
any time of the year, (4) better results; (5) 
frequently better general condition through- 
out the year, since the patient’s threshold of 
tolerance to other allergens, particularly bac- 
terial antigens, is elevated fmetallergic effect) 

On the other hand, \ under Veer* 017 stresses 
the fact that the perennial method (although 
admittedly giving results that are some 10 per 
cent better) involves certain disadvantages 
An appreciable percentage of pattents fail to 
report with the required regularity, so that the 
physician is forced to return, time and again, 
to smaller and w eaher doses. Furthermore, as 
Peshkhr 013 has pointed out, systemic reactions 
are not uncommon, somettmes after doses pre- 
viously well tolerated, and even when the in- 
jection does not elicit a positiv e local reaction. 

Technic. Perennial treatment can be instituted 
at any time of the > ear with the doses shown in Table 
44, according to the patient’s cutaneous sensitjvit}. 
Or it may constitute simp!) a continuation of therapy 
that was begun preseasonally or co'easonall} At the 
conclusion of the ha> fever season, the dose last given 
is maintained and repeated at intervals of two weeks 
throughout the year, if possible, with no less than 
4,000 Xoon units per dose m an average ca=e, unless the 
patient’s systemic or local responses indicate the desir- 
ability of a different amount or interval. Approu- 
mately five weeks before the onset of the haj fever 
season, the quantity is increased at weekly intervals to 
the maxi mum level. Then, during the season proper, 
the dosage is decreased, if necessary , since the body is 
alao called upon to handle the additional quantities of 
pollen inhale d from the air, but injections are sUll con- 
tinued at intervals of about seven days 

When one is obliged to change to a newly prepared 
extract, it is advisable to mix it with the old extract for 
the first few injections, to avoid possible overdosage- 
one part of the new extract mixed wi th two parts of the 


Vaxm* V hj. A • J Alletjy 7: S7i, 1936 
*** Fzsskec, XI. M ibid 7: 477, I5J5. 


old, for one injection, and tw o par ts of the new w ith one 
part of the old for the next. If no reactions ensue, the 
new extract alone may be given subsequently 

There is a considerable divergence of opinion 
as to the quantity of the single dose to be in- 
jected. RacLemann- 0 favors the so-called 
“optimal dose," which must be established em- 
pirically for each patient, and which must defi- 
nitely not be too large. Brown, 70,9 on the 
other hand, states emphatically that he has 
achieved excellent results and permanent hypo- 
sensitization with maximal doses of pollen 
(as much as 1 to 2 cc. of a 10 per cent pollen 
extract) — the so-called maximum dosage pollen 
therapj . Authorities also disagree on the 
question of the best interval A period of four 
weeks seems inappropriate, for, according to 
\aughan, Nelson, and others, systemic reac- 
tions appear with relative frequency under 
this regimen. The present writers prefer a 
biweekly maintenance interval. 

Since the sensitivity tends to diminish as the 
years go by, it is advisable to “classify" the 
patient every year, for increased dosage may 
be necessary In the second j ear of perennial 
treatment, intervals up to three weeks can, as 
a rule, be permitted 

Since quite a few patients have two or even 
three different pollination seasons to cope with, 
the physician is confronted with the question 
as to whether combined or separate extracts 
should be used Some authors run these pa- 
tients up to the point of maximum tolerance 
by using two or three extracts separately, and 
then combine these in whatever proportions 
are indicated by the patient’s capacity. For 
example, if the patient can take 0.6 cc. of a 
1 : 100 dilution of the pollens of grasses and 0.4 
cc. of a 1 : 100 dilution of the ragweeds, a 10 cc. 
vial would have to be made up of 6 cc. of the 
grasses and 4 cc. of the ragw eeds 

Other authors, including the present writers, 
prefer giving the grass and the ragweed pollens 
separately, thus making a more intensive 
course possible. This is desirable, for example, 
with the grasses alone for the thirty days prior 
to the usual date of onset of the attack; the 
same applies to the treatment just prior to tbe 
pollination of the ragweeds. The use of two 
different extracts also permits one to cut down, 
if necessary, the amount of the grass extract 

*•*» Biown. G. T. - Ibid t: 86. 19J1 
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gi\en during the usual season, and of the rag 
weed extract given during the period of rag- 
weed pollination, in order to compensate for 
the amount of pollen the patient inhales at 
that time 

Reactions — There is no allergic treatment 
that is followed by so many local and systemic 
reactions as is pollen therapy for hay fever 
Although these manifestations are rarely dan 
gerous, the physician must always be prepared 
to combat them with 1 1,000 epinephrine (see 
P 225) There are three tjpes of reactions 
that may accompany or follow injection of 
pollen extracts (1) There mav be immediate 
pain or discomfort at the site of injection this 
may be due to the v olume of the dose (eg, if 
over 05 cc) or to the nature of the men 
struum, especially if it contains glycerin (2) 
Local symptoms appearing some time after in 
jection are due to the ensuing antigen antibody 
reaction They may be of the immediate 
type, occurring after twenty minutes and con- 
sisting of swelling generally not greater in 
diameter than 25 mm (1 inch), erythema, and 
itching, these symptoms usually disappear 
after a few hours, without causing more than 
slight discomfort How ev er, the injection may 
be followed by a delayed reaction, character 
lzed by rather large swelling, induration, and 
tenderness that may even involve the whole 
arm and persist for twenty four to thirty-six 
hours Such a reaction is an indication that 
the dose was too large and should be reduced, 
or divided into two doses to be administered at 
different sites (3) Systemic reactions appear 
not too rarely at some time during the course 
of treatment (in 13 per cent of cases, according 
to \ ander Veer, 2047 and in 1 1 7 per cent accord- 
ing to Tu rstenberg and Gay 20S0 ) Waldbott 2061 
reported the incidence of these reactions in a 
large senes of pollen extract injections to be 
about 1 . 250 injections, chiefly due to overdos 
age They commence with sneezing, cough- 
ing, or itching in the nose, ears, and palms of 
the hands, followed by erythema, urticaria, 
angioneurotic edema, tachycardia, or asthma 
Diarrhea, vomiting, headaches, fall in body 
temperature, and even loss of consciousness 
occur in instances of this kind These ana- 


sosq ft rste'Jberc F F and Gay L N Boll Johns Hopkins 
Hosp 60 412 1037 

««■ WalDBOIT G L J A M A 128 120a 1915 


phylactic reactions can be promptly managed 
by immediate administration of epinephrine 
and other measures However, a few isolated 
instances of anaphylactic death have been ob 
served (Lamson 20 ' >,> Waldbott, ^ Dahl 2054 
\ ance and Strassmann 1855 ) 

Among the more unusual forms of untoward 
reactions, the following may be mentioned 
Francis 800 and Hansen 93 reported cases of 
abortion following constitutional reactions, 
Cooke reported abdominal and uterine cramps, 
as well as vaginal bleeding without abortion 
Squier and Madison 2055 saw a patient who had 
severe menorrhagia during the course of pollen 
therapy She was found to have a definite 
drop in thrombocy tes and leucocytes, and a rise 
in eosinophils, after each injection Her 
menorrhagia cleared up on the termination of 
pollen therapy Severe polyneuritis resulting 
from pollen therapy was described by van 
Leeuwen, flare up of a dormant arthritis, by 
Wessely and Koerbel, and anaphylactic joint 
reactions were seen by the senior author 
Deissler 2058 observed the sudden precipitation 
of pulmonary edema m a patient with a com 
pensated rheumatic double mitral lesion, as a 
result of an overdosage of pollen antigen 
The patient's cardiac reserve was lowered for 
some time thereafter Francis 2052 described a 
case of localized atrophy of the subcutaneous 
fat from repeated injections of grass pollen 
extract in a diabetic who had received no 
insulin for over a year All such occurrences 
must be rare 

The most common causes of constitutional 
reactions are (1) extreme hypersensitiveness in 
some individuals, (2) too large an initial dose, 
(3) too large an increase m dosage, (4) faulty 
selection of dosage, usually as a result of ignor 
mg the size of previous local reactions, (5) 
errors m dosage, particularly if two or more 
injections are given at the same time, (6) 
change from an old to a freshly prepared ex 
tract, (7) improper administration (eg , faulty 
technic, such as an inadvertent intravenous in 
jection or back seepage”), (8) simultaneous 
absorption of unpredictable amounts of pollen 

*»»La«so» R W ibd 93 1775 1929 

***Wa 1BBOTT G L ibid 96 1648 1931 

*MDAHL B Ki n Wcbsschr 16 Ml 1917 

ms'qdieb T L and Madison F W J Allergy 8 143 1937 

**“ Deissie* K J Ann Allergy 2 299 1944 
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from the air during the ha> fever season; and 
(9) absorption of food or inhalant allergens 
other than pollen, to which the patient is 
sensiti\e. 

In addition to careful attention to all the 
above possibilities, the following precautions 
are always advised in giving pollen injections. 
On the day of treatment the patient should not 
eat foods to which he is sensitiv e. The site of 
injection should be carefully selected to avoid 
visible veins, and to permit the later applica- 
tion of a tourniquet, if necessary. Before each 
injection the plunger of the syringe should be 
pulled back two or three times after insertion 
of the needle to observe for evidence of blood 
as a sign of accidental intravenous introduction. 
The patient should remain under observation 
for at least twenty minutes and observed for 
excessive local edema and the earliest manifes- 
tations of a systemic reaction. The manage- 
ment of constitutional reactions has been cov- 
ered in the preceding chapter, and need not 
be repeated here 

It may be mentioned, however, that if small 
quantities of a concentrated solution (e g , 
0.2 cc of 1:100) cause systemic reactions, one 
may tty the method of diluting it in the 
syringe with 0 8 cc. of isotonic saline solution. 
As a result, absorption is much slower and the 
mixture therefore often tolerated After a 
reaction, no further pollen injections should be 
given for at least twenty-four to forty-eight 
hours, and the subsequent course of therapy 
should be appropriately modified 

Results of Specific Fallen Hyposensitization 
with Infra- or Subcutaneous Methods — Despite 
the numerous modifications of methods of 
treatment, dosage, route of administration, 
and pollen-extracting fluids, the chances of 
achieving a permanent cure are only fair. As 
Vaughan* 1 rightly saj s: "It is safer to speak of 
relief than of cure in polhnosis.” He esti- 
mates that no more than 7 per cent of all 
patients — after several years of treatment — 
become really symptom-free ; and even some 
of these suffer recurrences after a number of 
years. 

In the literature the statement is often seen 
that some 80 to 90 per cent are adequately 
relieved of their discomfort during the season. 
Anyone who has had the opportunity of treat- 
ing a large number of hay fev er patients, either 
in private practice or in the clinic, will regard 


statements of this kind with some skepticism. 
Eyermann, 105 * in reiterating the known fact 
that the estimation of the results of hay fev er 
therapy is particularly difficult, points out 
that the reports are based on the patient’s 
evaluation, colored by the physician's enthu- 
siasm, which in turn is influenced by his 
experience with other methods of treatment 
and his belief in the validity of the theory upon 
which the therapy is based Confusion in the 
interpretation of individual therapeutic re- 
sults will persist until (1) a laboratory test is 
developed which will indicate that the offend- 
ing allergens no longer induce symptoms; (2) 
all reports include data on all other factors 
influencing the symptoms, such as meteoro- 
logic conditions, the degree of sensitivity, the 
additive effect of allergens other than pollen, 
the ps) chic reaction to discomfort, the irritant 
effect of intranasal therapy, auto-inoculation, 
and other personal factors; (3) reports include 
a comparable group of untreated or differently 
treated controls, and (4) the therapeutic re- 
sults on the same patients are reported from 
jear to year. 

It must be admitted that many patients, for 
a variety of reasons, fail to adhere to the pre- 
scribed schedules, but even those who follow 
the treatment with perfect regularity do not 
alwajs show sufficient improvement. How- 
ever, it is true that one often succeeds in mak- 
ing the patient more comfortable, and, above 
all, m prev entmg development of the most dis- 
tressing symptom — asthma. 

In cases in which therapy is only partially 
successful, or in which it fails completely, the 
physician should consider the follow mg factors 
very carefully, since the correction of any one 
of them may lead to prompt improvement. 

1. Faulty selection of pollen extract. This is 
usually the result of inadequate preliminary 
testing. As pointed out in some detail on 
page 524, the patient should be tested w ith all 
the pollens in his zone and also with those of 
the plants growing in his immediate environ- 
ment. In some instances slides must be 
exposed, and the pollen identified by a bota- 
nist. Furthermore, it must be remembered 
that cutaneous tests cannot always be de- 
pended upon, and must often be replaced or 
supplemented by nasal or ophthalmic tests. 

»> Eteuiasn. C H Letters, Internit Corr Club of Vllergy, 
Senes 8* 140, 1943. 
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2 Improper administration of treatment 
The importance of individualizing the treat 
ment of each particular case cannot be stressed 
too emphatically It should also be borne in 
mind that injection schedules are intended to 
serve only as more or less general guides and 
that strict adherence to any such program will 
often fail to bring satisfactoiy results The 
errors belonging to this category are improper 
dosage for the individual injections selection 
of incorrect intervals between injections and 
above all a maximum dose that is too weak or 
too strong The error may also lie in the pa 
tient's failure to adhere to the prescribed 
schedule 

3 Deterioration of extracts This may be 
due either to faulty storage (extracts should 
be refrigerated) or to the age of the extract 

4 Too massne exposure to pollen Ever} 
patient should be told that the protection 
given by the injections may be overcome by 
exposure to too great a quantity of pollen 
The vinters have often observed jDatients who 
felt very well and wanted to see whether they 
were really cured and therefore deliberately 
lay down near pollinating plants or even sniffed 
pollen These experiments always resulted in 
very severe attacks The same is true of 
soldiers forced by military necessity to crawl 
through or sleep in fields during the season 

5 Extreme hypersensitneness to the injected 
pollen protein Such susceptibility on the part 
of the patient may make it impossible to attain 
an adequate dose owing to unduly large local 
or even constitutional reactions 

6 Effect of associated allergens In an ap 
preciable percentage of alt hav fever patients 
there is an additional hypersensitiveness dur 
ing the hay fever season to any of a great 
variety of substances such as house dust face 
powder flour molds rusts perfumes animal 
emanations foods nose drops and drugs 
The associated allergens may act on the mu 
cosa of the nose bronchi or gastro intestinal 
tract and less commonly on the skin The 
unearthing of these additional antigens must 
not be based merely on skin reactions but the 
physician must relj essentially on a painstak 
mg histor> and appropriate exposure trials 
elimination diets and the like 

7 Influence of nonspecific factors Like 
many patients suffering from other alleigic 
diseases a not inconsiderable number of hay 
fever patients manifest— during the sesason— 


a pathergy (nonspecific sensitivity) to all 
manner of influences to which they are nor 
mally exposed These include mechanical or 
chemical irritation of the nasal mucosa (dust 
powder shreds of cotton strong odors to 
bacco or other smoke) and the irritating effects 
of heat or cold (especially sudden changes from 
hot to cold or vice versa) or of sunlight 


(2) Oral Methods 

The injection methods have a number of 
distinct disadvantages (a) persons who are 
needle shy especially children often refuse to 
submit to treatment (i) individuals who are 
very busy or who travel a great deal or who 
live at a distance from medical centers find it 
most inconvenient to visit the physician twenty 
or more times (c) many cannot afford to pay 
for such treatment ( d ) there is always a possi 
bility of systemic reactions or shock resulting 
from injections although an experienced 
therapist can reduce the number and severity 
of these reactions they cannot be entirel} 
avoided 

The most successful alternative to the hypo 
dermic injection method has been the admims 
tration of pollen by mouth Numerous in 
vestigators have reported encouraging results 
with this approach Among the advantages 
of the oral method the following may be men 
tioned its simplicity the absence of pain 
therefore making it a method especially suit 
able for children a wider margin of safety 
and the availability of treatment under 
unusual conditions (eg for those who are 
unable to make frequent visits to the ph>si 
cian s office or the clinic) On the other hand 
in its present stage of development the oral 
method of specific pollen treatment gives a 
lower percentage of satisfactory results than 
does the hypodermic method and a higher per 
centage of complete failures and rather often 
causes gastro intestinal discomfort 
It is of historical interest that as early as 
1890 the homeopaths employed a tincture of 
fresh flower heads and young shoots for treat 
ment of hay fev er (\\ lghtman” 059 ) Curtis 2 
m 1900 was the first physician to administer an 
aqueous extract of flowers and pollen orally 
and he claimed satisfactory results Twenty 


* “W CHTKAN H B dscusso 
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two years later, Touart 2061 tried oral adminis- 
tration with tablets containing 0.1 mg of the 
protein of pollens. Since then, many investi- 
gators, including Black,* 061 1065 Thommen, 956 
Gatterdam, 2064 Stier and Hollister, 5065 Mc- 
Grew, 2066 Rockwell, 2067 Bohner, 5065 Alper- 
stein, 2065 Schwartz, 2070 Biff and Gay, 5071 and 
Thiberge 2072 * 071 have reported good or satis- 
factory results. On the other hand, Bernstein 
and Feinberg, 5074 Forman, 2073 Zeller, 2076 and a 
cooperative group under the direction of 
Feinberg 2077 hold the results of oral pollen 
therapy to be definitely inferior to those ob- 
tainable by parenteral administration of pollen 
extract. 

Since, as mentioned above, oral pollen 
therapy quite often induces distressing gastro- 
intestinal symptoms, the senior author intro- 
duced oral treatment with digested pollen, 
the so-called pollen propeptan (see case his- 
tory, p. 518, and Figs. 246, 247) By digest- 
ing the pollen proteins with hydrochloric acid, 
pepsin, and trypsin he' 974 succeeded in obtain- 
ing preparations which, while free of native 
protein, retain their type-specificity They 
arecomposed chieflyof proteoses and peptones. 
It will be seen that the same reasoning was fol- 
lowed here as in the preparation of the food 
propeptans. 

Recently Urbach, Jaggard, and Crisman 2078 
succeeded in protecting guinea pigs so highly 
sensitized to ragweed or timothy pollen that 
they died when exposed to inhalation of pollen 
mist, by oral preadministration of the respec- 
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tive pollen propeptans. Under appropriate 
conditions as to quantity and time these pollen 
propeptans protect guinea pigs against other- 
wise fatal anaphylactic reactions or most se- 
vere bronchial asthma. The illustrations show 
the difference between the uterine reaction 
(Schultz-Dale test) of a sensitized but unpro- 
tected animal (Fig. 261A) and that of one 
treated orally with pollen propeptan (Fig 
261B). Figures 261C and 261D contrast the 
condition of the lungs of such animals m the 
lung perfusion test It is also pertinent to 
note that preadministration of specific pollen 
digests by the bronchial or intravenous routes 
wdl protect highly sensitized guinea pigs 
against approximately five times the letha 
dose of ragweed or timothy pollen extract 1 

With respect to the mechanism underl>mg 
oral pollen therapy, opinions are sharply di- 
vided. The majority of authors consider the 
mechanism to be a form of hyposensitization. 
The present writers, on the other hand, are of 
the opinion that a skeptophylactic mechanism 
is involved and regard the oral method as 
falling m the category of deallergization 
(seep 212). 

A number of authors (C. Bernstein and 
Kirsner; T B. Bernstein and Feinberg; and 
London) were unable to demonstrate enteral 
absorption, even when doses as large as 5 Gm. 
(5,000,000 Noon units) were administered 
orally These examinations were carried out 
on healthy individuals. We must assume on 
the other hand, however, that hay fever pa- 
tients absorb pollen by way of the gastro- 
intestinal tract, since many patients present 
allergic reactions, such as urticaria, slight hay 
fever, slight asthma, and gastro-mtestinal 
discomfort, after ingestion of pollen prepara- 
tions. Moreover, Black 2062 had previously 
demonstrated an appreciable amount of the 
active substance of the pollen in the blood 
serum and urine of hay fever patients w ho had 
taken pollen extracts orally, and Levin and 
Shulsky 1960 presented evidence, by serologic 
methods, that ragweed pollen is absorbed in the 
case of children by way of the gastro-mtestinal 
tract. More recently, Thiberge 2079 found that 
locally sensitized skin sites in 14 normal sub- 
jects showed positive reactions in 4, and a 
doubtful reaction in 1, following ingestion of 

Thibeece, N. F • J Allergy 15- 298, 1944. 
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Fig 261A Uterine Reaction (Schultz Dale Test) Fig 26IB Uterine Reaction (Schultz Dale Test) 
or Sensitized bli Untreated Guinea Iig or Sensitized Guinea Tig Orally Treated with 

Pollen I ropeptan 



F ig 26 1 C Result or Lung Perfusion Test of Sensitized but Untreated Guinea Pic 
*Lefl lung of sensitized annual shows maximal inflation ind eating that the lung is highly allerg zed Right 
lung of non sensitized gu nea p g for comparison 



Fig 261D Result of Lung Perfusion Test of Sensitized Guinea Pig Orally Treated wit i 
Pollen Propeptan 

Left lung of sensitized animal which had been g ven oral treatment with pollen propeptan shows no 
t on Right lung of non sens tized guinea pig for comparison 
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only 0 04S Gm. (f grain) of pollen in enteric- 
coated pills. Employing a similar method 
but 5 Gm. of ragweed pollen as well as the 
simultaneous administration of alkalies m 
subjects without gastric hypoacidity, Hecht 
and his co-workers 2080 obtained positne reac- 
tions in 16 of 22 subjects According to 
Rockwell, 2081 the pollen antigen appears in 
appreciable quantities in the blood of rabbits 
fifteen minutes after oral administration 


Tabue 46 — Dosage Schedule for Preseasonal and 
Perennial Oral Treatment utlh II hole 
Pollen Preparations 


D»y 

Do*e 1 

Units 

Vumber of Cap- 
sules and Color 

\ia! 

1 

1 

500 

1 pink) 

6 pulrules 

4 

2 

1.000 

1 2 pink) 


7 

3 

1.500 

3 pink) 

1 

11 

4 

2,000 

1 vef(ow| 

6 puhules 

14 

5 

4.000 

2 j ellon ) | 


18 

6 

6,000 

3 t ellouj 

2 

21 

7 

s.ooo 1 

1 greenj 

6 polvule* 

25 

S 

16. COO 

2 greeny 


2S 

j 9 

24.000 

3 green) 

3 

12 

1 10 

30.000 

1 brown) 1 


35 

1 11 

30.000 

1 brown 1 | 

6 pulvules 

39 I 

; !2 

30.000 

1 brown I ! 


42 ! 

13 | 

30.000 

1 brown) ' 


46 

14 ; 

30.000 

1 brown i 

4 

49 

15 

30.000 

1 brown) 


S3 

16 

60,000 

1 clear) 


55 

17 

120.000 

2 clear) 

40 pulvules 

57 

18 

120.000 

2 clear) 


58 

19 

120,000 

2 clear 


59 on 

20 on 

120,000 

2 clear) 

(or more) 

i 5 

:! 


In oral therapy as in parenteral treatment, 
one must differentiate between the presea- 
sonal, coseasonal, and perennial forms. 

It must be stated, first of all, that wherever 
possible the oral preparations should be indi- 
vidually compounded in accordance with the 
outcome of tests on the patient. At present, 
there are available two types of preparations: 

*>» hecht, 1L, Mosko, M M , LrsiN, J , Svlebexce*, A! B , and 
Bit*. R. L. ibid. 15- 9, 1M4 
*** Rocxwtu,G.E J Lib lOrn Jled- 27: 32S.1WI 


whole pollen mixtures (Eli Lilly and Company, 
Indianapolis, G H Sherman, Inc., Detroit), 
and pollen propeptaas, derived by digestion 
of pollens with hydrochloric acid and enzymes 
(Dalare Associates, Philadelphia 3, Pa.). 

Tables 46 and 47 present suitable dosage 
schedules for preseasonal, perennial, and co- 
seasonal therapx of hay fe\ er with whole pol- 
len preparations. 

We personally prefer treatment with pollen 
propeptans, i e , enzyme-digested pollen pro- 
teins. It has generally been found that the 
best results are obtained with perennial oral 


T \BLE 47 — Dosage Schedule for Coseasonal Oral Treat- 
ment ^ith II hole Pollen Preparations 


Da> 

( Dose 

| Cmls 

! Vumber of Cap- 
sules and Color 

| \ial 

1 

. 

500 

1 pink' 


2 

2 

1 1 000 

i 2 pink) 

1 

3 

3 

1 500 

3 pmkj 


4 

4 

2 000 

1 >ellowl 


5 

5 

4 000 

| 2 \ellow) 

2 

6 

6 

6.000 

3 yellow) 


7 

7 

8 000 

1 1 green) 


8 

S 

16 000 

2 green) 

3 

9 

9 

24 000 

3 green) 


10 

10 ! 


1 



to 

to 

30 000 

1 brown l 


4 

15 

15 


1 



16 on 

16 

60,000 

1 clear 

1 


through 

and on 

to 

or more 


5 

season 


120,000 


) 



treatment. .Moreover, whenever possible, we 
prescribe an indi\ idualtzed pollen propeptan 
mixture — the formula being based on the 
patient’s known hay fexer season and on the 
results of scratch, intracutaneous, nasal, or 
conjunctival tests, with due regard for the 
anticipated degree of exposure to particular 
pollens. 

The following two prescriptions provide 
examples of how the proportions of the va nous 
pollens are selected for a particular case. For 
instance, if a patient reacts strongly to giant 
and dwarf ragweed, moderately to cocklebur, 
and slightly to goldenrod and dahlia, a pre- 
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scnption such as the following may be em 
ployed The species and percentages are of 
course, varied according to the results of the 
tests and the degree of exposure 

If 100 capsules each containing 100 COO pollen 
propeptan units along with 001 Cm of 
gl> cj rrhiza according to the follow mg formula 
Percentage 


Giant ragweed 40 

Dwarf ragweed 40 

Cocklebur 10 

Goldenrod 3 

Dahlia S 


In a typical grass pollen hay fe\er case, 
manifesting moderate reactions to the first 
three pollens listed below, and mild reactions 


with the dates proportionately earlier will be 
suitable for hay fever due to tree pollens 
These schedules are mtended of course only 
as guides and must be adjusted to suit the 
needs of the individual case The treatment 
must be begun about six weeks before the sea 
son starts If the patient is gastro intestt 
nail} sensitive, or if allergic reactions occur, 
deallergization must be attempted at a much 
slower rate Much larger doses are given 
orally than hypodermically, evidentl} because 
only a small portion is absorbed This is the 
reason wh} a small amount of glycyrrhiaa, a 
saponin that promotes intestinal absorption 
(see p 47), is added to each capsule Since 
the beneficial effect of each dose lasts at least 


Table 48 — Dosage Schedule for Preseasonal Oral Treatment u.ith II eed Pollen Propeptan for Adults 


Date* 

Dosage 

Total Daily Dose pollen 
propeptan un ts) 

July 1-31 

1 capsule a day 

100 000 

August 1 14 

1 capsule twice a day 

200 000 

August 15-31 

1 or 2 capsules three times a day depending on 
! symptoms 

300 000-600 000 

September 1-end of season 

2 or 3 capsules three times a day depending on 1 
symptoms | 

600 000-900 000 


Each capsule contains 100 000 units of pollen propeptan One unit of pollen propeptan is one microgram of 
specific pollen digest 

* Dates given are suitable for fall hay fever throughout the northeastern section of the United States but must 
be appropriately modified where season differs significantly 


to the remaining three, the prescriptions might 
read 

3^ 100 capsules each containing £0 000 pollen 
propeptan units along with tltfi tjm o'r gfo 
c\ rrhiza according to the following formula 

Percentage 


June grass 20 

Timothy 20 

Orchard grass 20 

Red top 15 

English plantain ta 

Fescue 10 


Preseasonal Oral Treatment — Preseasonal 
treatment should be instituted with daily 
dosage about six weeks before the onset of the 
season 

In the average fall case, the patient is w 
structed to follow the schedule given in Table 
48 For grass pollen cases Table 49 provides 
the necessary information A similar schedule 


m the beginning, onl> about six hours, it is 
advisable to give capsules three times daily 
during the bay fever season Quite a few 
i^aljf-Ql.s suffer from, their symptoms paxUcu 
larly during the early morning hours, because 
the pollination of man} plants occurs at that 
time In these cases, a fourth dose at 3 a m 
is helpful 

Patients taking oral therap} for the second 
season require smaller doses than they did for 
the initial course of treatment 

Here, as when parenteral therapv is em 
p!o>ed, additional allergens such as dust, 
molds, rusts, and foods must be considered, 
and if necessary combated 

Contra indications to oral pollen therapy 
are existing gastro-intestinal disturbances, 
chronic diarrhea, colitis, gastric or duodenal 
ulcer, and chronic appendicitis 
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Table 49 ^Dosage Schedule for Preseasonal Oral Treatment uilh Grass Pollen Propeptan for Adults 


Date* 

Dosage 

Total Daily Dose (pollen 
propeptan units) 

April 1-30 

1 capsule a day 

60,000 

May 1-14 

1 capsule twice a da\ 

120.000 

May 15-31 

1 capsule three times a day 

180.000 

June 1-end of season 

2 capsules three times a da\ 

360 000 


Each capsule contains 60,000 units of pollen propeptan One unit of pollen propeptan is one microgram of 
specific pollen digest 

* Dates given are suitable for grass pollen hav fe\er throughout the northeastern section of the United States, 
but must be appropriately modified where the season differs sigmhcanth 


Table SO — Dosage Schedule for Coseasonal Oral Therapy -utlh II red Pollen Propeptan for 4 dulls 


Day No 

Dosage 

Total Daily Do-age (pollen 
propeptan units) 

1 

l capsule 

50,000 

2 

J capsule twice a da\ 

100,000 

3 

l capsule three times a day 

150 000 

4 

I capsule three times a da\ 

300,000 

5 

2 capsules three times a da\ 

600,000 

6 to end ot 

2 to 3 capsules three times a da\ , 

600,000-900 000 

season 

w depending on s\ mptoms 



Each capsule contains 100,000 units of pollen propeptan One unit of pollen propeptan is one microgram of 
specific pollen digest 

Table 51 — Dosage Schedule for Coseasonal Oral Therapy v.itk Grass or Tree Pollen Propeptan for Adults 


Dav No 

Dosage 

Total Daily Do«age pollen 
propeptan units) 

1 

i capsule 

30,000 

2 

i capsule twice a day 

60,000 

3 

i capsule three times a day 

90,000 

4 

1 capsule three times a day 

180,000 

5 

2 capsules three times a day- 

360,000 

6 to end of 

2 capsules four times a day 

480,000 

season 




Each capsule contains 60,000 units of pollen propeptan. One unit of pollen propeptan is one microgram of 
specific pollen digest. 


Coseasonal Oral Treatment . — Here a rapid intestinal sensitivity is encountered, the sched- 
increase in tolerance is desired. If no gastro- ule in Tables 50 and 51 may be tried, with the 
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understanding that if a reaction occurs after administration of pollen propeptans only occa 
any dose, the next one should be reduced or the sionally is followed by side effects There are 
interval between doses lengthened three principal kinds of reactions gastro 

Since at this time the patient is absorbing intestinal which are seen rather often and 
variable amounts of pollen b> inhalation, the focal and systemic both of which are quite 
first oral doses are relatively small uncommon The first type includes nausea, 

It might be well to stress once again that vomiting, severe cramps colic diarrhea and, 
the physician must make every effort to adapt very rarely, appendicitis like pains any of 
the dosage to the requirements of the indi these may sometimes be so distressing as to 
vidual case interdict further oral therapy Focal symp 

Perennial Oral T rea/men t —The w nters hav e toms take the form of mild hay fev er sy mptoms 
observed many excellent results achieved with and very occasionally, of asthma Systemic 
oral pollen propeptan therapy administered responses may give rise to dermatitis urti 


perennially 

At any time after the season is over or at the 
conclusion of the preseasonal or coseasonal 
oral treatment, the patient continues to take 
1 capsule a day of that propeptan mixture to 
the pollens of which he was found allergic 
If he has two or three hay fever seasons he 
has to take 2 or 3 different kinds of pollen 
propeptans The perennial maintenance dose 
for tree and grass pollen cases is 60 000 units, 
and for fall hay fever sufferers 100,000 units 
once daily on an empty stomach This dos 
age is continued until two weeks before the 
onset of the season, at which time the schedule 
fox preseasonal treatment is followed 

The dosage for children for perennial therapy 
must be proportionately smaller For chil 
dren from 8 to 12 years of age, the capsules 
should contain 60 000 pollen propeptan units 
of the weed pollens and 30 000 pollen propep 
tan units of the tree and grass pollens for 
those from 4 to 8 years of age 30,000 and 
lo 000 units respectively It will sometimes 
be necessary to remove the contents of the 
capsule and give them with water When this 
is done, care should be taken to prevent the 
patient from inhaling any of the powder For 
the preseasonal treatment a schedule some 
what like that in Tables 48 and 49 (according 
to the pollen season) should be followed, 
but of course with the capsule strength just 
giv en The dosage may be similarlv increased, 
provided, that no untoward effects are noted 
Coseasonal therapy should begin with 25 000 
pollen propeptan units a day for weeds, and 
la, 000 units for grasses or trees, and thereafter 
be increased to a dosage one third to one half 
of that in Tables 50 and 51 
Reactions are discussed here chiefly as con 
cerns oral therapy with whole pollen, since the 


cam, pruritus malaise, headaches, and a feel 
ing of exhaustion Severe constitutional re 
actions of anaphvlactic nature have not been 
reported On the whole, the objective and 
subjective manifestations of hypersensitive 
ness from therapy are less marked and dis 
tressing than those after hypodermic injections 
Ephednne sulfate, 0 048 Cm (l grain) by 
mouth, usually suffices to combat these symp- 
toms Moreover, they can often be pre 
vented — once they have made their appear 
ance — by reducing the dose or by lengthening 
the intervals between doses 

Results of Oral Methods — It is impossible to 
give a fair account of the average results of 
oral pollen administration because many 
different preparations have been used (whole 
pollen, pollen propeptans, seed digest, liquid 
extracts), some in very small some in large 
doses The majority of the authors men 
tioned on page 553 are of the opinion that the 
oral method although still in the experimental 
stage, has a v ery promising future The pres 
ent writers favor it because they believe that 
when used as outlined above it achieves deal 
lergization that ultimate)} leads to loss of 
specific hy persensit iv eness and thus to cure 

Finally, a method should be mentioned 
that was advocated by Schonwald w the sub 
lingual administration of the same extracts as 
those employed for hypodermic injection, al 
though they need not necessarily be stenle 
This procedure avoids the action on the pollen 
extract of the digestive juices and enzvmes, 
and of the mtestinaL bacteria and fungi as 
well as eliminating the irregularities of intesti 
nal absorption The concentration used is 

am Schowalb P Letters Internat Corr Club of Allergy 
Senes 7 42 1W4 
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about ten times stronger than the one tole- 
rated by the patient subcutaneously, and such 
that not more than 4 or 5 drops are required 
for a single dose. Initially, 1 drop is taken in 
the morning and at bedtime, the quantity and 
frequency (up to three or four times a day) 
being increased until a beneficial effect is es- 
tablished. Gastro-intestinal reactions are 
not noted, but itching or swelling of the tongue 
or throat, or a spell of sneezing are indications 
that the amount should be decreased As the 
hay fever improves or disappears the interval 
between treatments is lengthened until a 
maintenance dose is given, several days apart, 
for the remainder of the season Schonwald 
prefers the preseasonal method for the sub- 
lingual route. 


d) SYMPTOMATIC THERAPY 

When previously- untreated patients visit 
the physician for the first time, symptomatic 
measures are indicated until such time as the 
specific therapy begins to be effective. Similar 
methods w-ill also be useful in cases in which 
specific treatment has, for some reason or 
other, failed. Symptomatic therapy may be 
either local or general. Numerous methods 
and medicaments have been recommended for 
the control of local hay fever manifestations, 
especially of the nasal symptoms. At best, 
the symptoms are alleviated by such treat- 
ment; occasionally, however, they are exacer- 
bated. Nasal congestion or sneezing can be 
combated by instilling vasoconstrictors, such 
as ephedrine solution (2 per cent), neosyn- 
ephnn hydrochloride (1 per cent), propadrine 
hydrochloride (3 per cent), privine hydrochlo- 
ride (005 or 0.1 per cent), or tuamine sulfate 
(2 per cent). In \ery severe cases in which 
these agents are found to be irritating, cocaine 
(0-5 to 1 per cent) should be added, provided 
the patient is known not to be hypersensitive 
to it, and with due precautions regarding 
habituation. The following prescription is 
particularly effective: 


B Cocaine hy drochlonde 0.12 

Epinephnne hydrochlo- 
ride 1:1, 000' 0.2 

Chloretone 0. 12 

Iaotomc solution of so- 
dium chloride q s. ad 30 0 


*2 hi 
gr li 


M. Sig : Xo»e drops 3 times a day as nece«~ary. 


Instillation of these vasoconstrictors with a 
dropper is preferable to spraying, since the 
latter often causes mechanical irritation. Oily 
solutions or jellies containing the drugs men- 
tioned are less irritating; but since they are 
absorbed less readily, they are also less effec- 
tive Liquid petrolatum with or without small 
amounts of camphor or menthol will usually 
alleviate the annoying sensation of ‘‘dryness” 
of the nasal membranes sometimes complained 
of by successfully treated patients. 

For the relief of distressing ophthalmic 
symptoms, Estivm may be used, in severe 
cases, j per cent neosynephnn hydrochloride 
or the follow mg prescription is recommended: 

Gm. or Cc 

I) Holocame 0 1 gr iss 

Epinephrine 1 * 1 000 4 0 f 5 • 

Bone acid (saturated 
solution) 

Rose water <j<j q s ad 30 0 f 3 t 

Frequent bathing of the eyes with a cold 3 per 
cent bone acid solution in an eye cup is also 
helpful 

\\ hen systemic symptoms appear, it is ad- 
visable to administer ephednne sulfate in 
combination with phenobarbital, seconal, or 
amytal two or three times daily: 

H Ephedrine sultate 0 025-0 045 I gr 

Phenobarbital 0 015 | gr j 

Sig 1 capsule even four hours until relieved 
Gm 

Ephednne sulfate 0.025-0 045 1 gr f-f 

Amy tal 0 045 | gr | 

Sig 1 capsule every four hours until relieved 

Many pharmaceutic houses have similar 
combinations available for this purpose Since 
orally administered ephedrine is effective for 
only a few hours, the patient may be given an 
enteric coated preparation, such as Enseals 
ephedrine and seconal sodium (Lilly) or Luas- 
min (Brewer), before going to bed. These act 
in about three and a half to five hours after 
administration, thus relieving the dread early 
morning symptoms Other sympathomi- 
metic drugs, such as propadrine hy drochlonde 
0.025 to 0 04S Gm. (f to f grain), racephedrine 
hydrochlonde 0.025 Gm. (f grain), or neo- 
svnephrm hydrochlonde 0.01 Gm. (f Grain), 
mav have fewer central nervous system side- 
effects. 
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\\ hen the picture is dominated by exudatn e 
symptoms calcium gluconate (10 cc mtra 
xenously or 1 tablespoonful of granules three 
times a day by mouth) combats this symptom 
satisfactorily If the patient simultaneously 
presents nenous tension calcibronat (Sandoz) 
in the same dosage is preferable Profuse 
watery rhmorrhea can often be controlled by 
carefully adjusted doses of atropine 
The following methods among others ha\e 
been recommended for general therapy injec 
tions of histamine peptone tuberculin \ac 
cines of colon bacilli bee \ enom snake \ enom 
oral histaminase 

Beckman 8,4 who considers the cause of al 
lergic react i\ ity to consist of a shift of the acid 
base balance of the organism toward alkalosis 
ad\ocates the use of nitrohydrochlonc acid 

B Nilrohydrochlonc acid Cc I 

(not dilute) 18 5 ivss 

Distilled water q s ad 120 I f3 iv 

Sig l teaspoonful in a glass of water after each meal 
and at bedtime 

Dilute hydrochloric acid (30 drops three times 
a da\ ) in orange or lemon juice senes the 
same purpose Furthermore Bishop has re 
commended a tnal of the ketogenic diet 
\ itamin therapy should also be mentioned 
in this connection Rappaport and his asso 
ciates 083 gne 4 to 10 drops of Mosterol daily 
(each drop containing 30 000 international 
units of \ itamin D) about ten day s before the 
onset of the hay fe\er manifestations Hatha 
way 084 recommends doses of 4 000 units per 
kilogram of the patient s w eight Cohen w ams 
against jxossible hypen itaminosis resulting 
from long continuation of this therapi \ ita 
min C in large doses (2o0 to oOO mg daily) 
was suggested by Holmes and Alexander* 89 
but their good results were emphatically not 
confirmed by Hebald * 9 * Engelsher 9j New 
bold *** Fnedlaenderand Femberg " 9<: ourseKes 
and others 1 itamin E is also of no xalue in 
the treatment of hay fe\er (Glaser and 
Dam’ 0 *) 

Lapp 088 claimed excellent results with a 


** Rappafott a Z Reid C I ftmnn M L andS-raccx 
H C J Allergy S Sll 1934 

M L Pappapokt B 2 Rite C I »nd Srsrcc 
H C b d 8 1 1936, 

*»»Giase* J and Dam H b<LlS IS 19*4 
t*m Lapp AD B t M J I »2 194* 


course of autogenous serum injections in a 
series of cases of hay fexer and pollen asthma 
The patient s own serum was administered 
subcutaneously in doses of 1 to 2 cc exety 
other day Many of the patients so treated 
remained free of colds for long periods of time 
The general methods should be resorted to 
only when for some good reason specific 
measures cannot be employed 
The host of local (nasal) measures employ ed 
ranging from simple caustic burning to 
surgical remoxal of turbinates and submucous 
resection of the septum w ill recen e only brief 
mention here since according to the writers 
own experience they are helpful for only a 
short time The same is true for intranasal 
ionization with zinc sulfate which was ex 
tremely popular for a few y ears This method 
consists m superficially cauterizing the nasal 
mucosa by lontophoretic application of zinc 
Although it must be admitted that the method 
is of some value where nasal obstruction is 
predominant since it reduces excessne in 
tumescence this approach cannot be recom 
mended for general use because it produces an 
acute maxillary sinusitis in some cases asthma 
in others and may e\ en lead to atrophic rhi 
mtis Moreox er zinc ionization is x en pain 
ful and its effects last one season at best 
Edmondson 087 has recently adxocated a special 
technic of intranasal cauterization by means of 
tampons soaked in anhydrous cupric and zinc 
sulfates along with an application of gah ano- 
colloidal siher but this has not been shown to 
be free from the same criticisms 

Mention must also be made here of roenlgen 
irradiation of the nose intranasal application 
of ultraxiolet rays by means of a cold quartz 
light and nasal diathermy these methods haxe 
been abandoned by most authors as being of 
little ax ail 

Nasal filters are not entirely without danger 
Since this method obliges the patient to breathe 
through his mouth there is the risk of bringing 
on bronchial allergization — l e asthma On 
the other hand we cannot recommend too 
emphatically that patients who fail to show 
improxement for one reason or another equip 
their bedrooms xxith air cleaners operating on 
the electrostatic principle (Cnep and Green* 088 ) 


«*7Edho>®sox t E Tens State J Xled » 4"9 1944 
«** Cater L H and Cues M A J Allergy I’D 1936 
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or preferably a regular air conditioner that 
can also control the temperature and humidity 
of the atmosphere at the same time.* Gar- 
deners, laborers, and others who are obliged to 
work out of doors where they contact large 
quantities of pollen, and pollen-sensitive 
workers in flour, grain, and seed mills who are 
occupationally exposed, as well as those 
handling pollens in bulk, should wear a 
respirator, such as the no. 5 Bantam Light 
Weight Respiratort or the M S.A. Dustfoe 
Respirator.^ Since these respirators do not 
offer protection to the eyes, such patients 
should wear dark goggles. 

t) TREATMENT OF HAY FEVER DOE TO 
SCENTS OF BLOSSOMS 

As mentioned on page 281, hay fe\er may 
occasionally be due entirely or in part to hvper- 
sensitiv eness to the odoriferous substances or 
volatile oils of plants. Deallergization of the 
patient by oral administration of minute doses 
of these oils has been successfully performed 
(Urbach* 3 *). 

The essential oils of locust, jasmine, linden, 
and other blossoms cannot be recovered by the 
the usual chemical methods The senior 
author has therefore made use of the technic 
of enfleurage that is almost exclusively ero- 
ploved in the extraction of natural perfumes: 
wooden boards are covered thickly with lard 
and the blossoms— for example, of locust— are 
placed between them, and renewed from time 
to time for seventy-two hours. The lard takes 
on the taste and smell of locust, and can be 
shown by appropriate tests to contain the 
\olatiIe allergen. 

The material processed m this waj was used by us 
for oral administration in a patient who was specifically 
hypersensitive to this tree and w ho suffered from severe 
attacks of hay fever symptoms during its btossommg 
period The dosage emplo>ed was 2 Gm. four times 
dailv , for two weeks Thereafter, the patient, although 
living m a locust grov e, became absolutely free of symp- 
toms. She remained so during the ensuing vcar after 
again taking her “locust butter” for four weeks prior 
to the season 

The objection could be raided that during the manip- 
ulation required lor the process of enfleurage, pollen 


* It most he pointed out that hay fever patients do not tolerate 
told air indoors; therefore the only air conditioners that are help- 
ful are those that also permit regulation of the tempera tore 

t W". S W ilson Corporation, 123 1 inck Street, New York City. 

♦ Mine Safety Appliances Co , Pittsburgh 8, Pa 


could come into contact with the fat, and so be re- 
sponsible for the therapeutic success To encounter 
this objection, the patient was tested nasallv and found 
negative to locust pollen \ small amount of the fat 
containing the essential oil was introduced into her nose 
on an applicator as was also pure lard While the 
latter had no effect, the former promptlj elicited the 
symptoms of haj fever, this occurred onlj in the pa- 
tient and not m control subjects similar^ tested 
Thus it was demonstrated that in this particular case 
the essential oil of the blossom and not the pollen was 
the allergen 

D. ALLERGIC LARYNGEAL EDEMA 
(ALLERGIC LARYNGOPATHY) 

The clinical picture of laryngeal edema will 
receive some consideration in the section on 
angioneurotic edema (p 759). The signifi- 
cance of heredity will also be mentioned there. 
According to Hansel , 1 M positive evidence of 
allergy could be found in some 65 per cent of 
cases with laryngeal edema The cause can- 
not always be determined, as in a case reported 
by W aldbott. 1051 Edema of the glottis may 
occur m the course of urticaria, in allergic 
shock, and in serum sickness. Here we shall 
mention merelj a few especially instructive 
cases. 

Dollinger 039 observed that he himself suf- 
fered from hoarseness after ingestion of milk 
and milk products, and that the condition 
could be made to disappear only by eliminating 
these foods from his diet Objective mani- 
festations included reddening of the laryngeal 
mucosa, with swollen mucous follicles extend- 
ing to the larynx The membranes were 
covered with a glassy and transparent mucus. 
Canestro reported a case of edema of the glottis 
following the use of a hair dye containing 
paraphenylenediamine, Tnmarchi, an instance 
in which the manifestations regularly appeared 
ten minutes after an injection of neoarsphena- 
mine; Muench“ w and Bomes, 1,M cases attribut- 
able to aspirin, and the latter author also a 
case due to novocain injections, and Worms 
and Gaud, a case in which the symptoms 
appeared follow mg ingestion of herring 

When, as in the last-mentioned case, the 
laryngeal symptoms (painful spasms in the 
throat, severe attacks of cough mg, distressing 
difficulty in swallowing) appear suddenly, one 
is naturally inclmed to think, first of all, of 
some foreign body in the throat, and not of a 

**•* DcmvcEi, J« Wits med.WchD£chr 86. 827, 1936 
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swelling of allergic origin the correct diagnosis 
is usuallj not made until the physician ob 
senes that urticarial or other allergic mam 
festations develop simultaneously or subse 
quently Examination of the hjpophaiynx 
re\eals an edema of the mucous membranes 
As a rule, the patient can be relieved by 
means of ephedrme by mouth or in severe 
cases by a subcutaneous injection of epi 
nephrine or by intralary ngeal adrenalin sprays, 
in some cases, however, tracheotomy must be 
resorted to (Fig 262) Bomes' 41 recom 
mends that this be done without too much 



/* 


Fic 262 Angioneurotic Edema of Entire Face 
and of Larynx 

Due to hypersensitiveness to neoarsphcnamme and 
necessitating tracheotomy 

delay since the allergic reaction can bring on 
such severe edema that even an operation is 
sometimes of no avail 

Cases in which the drinking of cold water 
brings on swelling of the mucous membranes 
of the mouth, larynx, and trachea (Duke 15 * 7 ) 
are regarded as being of pathergic rather than 
of allergic origin (see discussion of cold urti 
cana, p 411) 

Certain characteristics paralleling those of 
angioneurotic edema are also shown by the 
so called acute hypoglottic laryngitis This 
disease picture which was described in detail 


by Zimmerman as well as b> Blumenthar 099 
is most commonly observed in children with 
the exudative diathesis according to Kuemmel 
who believes the condition to be attributable 
to an underly mg allerg} 

Spasm of the epiglottis may also be attnbut 
able to an allergic response, as in 2 cases men 
tioned by Waldbott 2001 who manifested severe 
spasm presumably due to an intravenous 
anesthestic administered prior to bronchos 
copy 

Needless to say it is always necessary to 
establish the allergic origin of a given case be 
fore initiating any anti allergic therapy and, 
aside from all manner of other causes the pos 
sible rdle of psychosomatic factors must always 
be borne in mind The following case will 
serve as an excellent example 

A 37 year old intelligent teacher was referred with 
the problem of determining whether her occasional 
sudden spells of hoarseness were attributable to some 
allergy In the course of her detailed personal history 
the patient who was giving instruction at various 
schools reported that on her way to a certain school 
she always passed a river and that she then regularly 
felt some strange pressure in her larynx following 
which her hoarseness would appear She also stated 
that she had regularly observed similar symptoms 
after spending a short time in her damp cellar One 
of us was able to confirm this by accompanmg the 
patient to the cellar w hereupon the possibility of molds 
playing the allergenic rile was naturally considered 
Appropriate inhalation tests with fungi were performed 
and the results at first seemed to cowfirm the pat ent s 
statements However the physician who referred her 
had po nted out that the adductor paralysis appearing 
during the spells of hoarseness strongly suggested a 
functional disturbance we therefore decided to have 
the patient treated first from the psychogenic angle 
From the moment we gave the patient a cert Scale to 
the effect that her duties in a given school were physi 
cally injurious to her — and the school authorities 
promptly agreed to cons der this recommendation 
we were unable desp tc repeated attempts in the clinic 
to evoke any of the responses that previously had been 
regularly ehci table 

E ALLERGIC COUGH 
Paroxysmal cough represents another al 
lergic disease of the respiratory tract This is 
characterized by a loud barking cough often 
of great intensity and force relatively non 
productive, and lasting from a few minutes to 
hours or days The patient has no systemic 

wBLinrtNTBii in Handb d Hals N»«a u ObrenT. vol 2 

jit 2 1926 



Allergic Diseases of Upper Respiratory Tract 


563 


symptoms, but complains of an itchy, scratchy, 
or grating sensation deep m the throat, leading 
reflexly to uncontrollable coughing spells. 
Periods of hoarseness also occur The mech- 
anism, according to Prigal, 2091 is an allergic 
edema of the mucous membrane deep m the 
throat, possibly involving the larynx Kahn 1093 
considered a case of chronic unproductive 
cough to represent an “allergic tracheitis ” 
Differentiation from asthma is easy, since the 
patient has no dyspnea or other respiratory 
distress, and the chest is normal on physical 
examination Roentgenologic study of the 
chest and examination of the sputum are 
negativ e. 

Prigal lists as the evidence that this condi- 
tion is allergic the marked familial and personal 
history of allerg}’, the positive skin reactions, 
although these tend to be slight, the therapeu- 
tic response to epinephrine and related drugs, 
the periodic nature of the illness, particularly 
uith relation to contact with or avoidance of 
the causative allergens, and the response to 
hyposensitization. 

Colmes and Rackemann 1091 were able to 
demonstrate the allergic etiology of 3 cases by 
means of the histones, skin tests, and the fact 
that elimination of the allergen from the 
patient's environment was followed by free- 
dom from this symptom. They found that 
face powder, feathers, pollen, and animal 
emanations were the pnncipal causes of iso- 
lated attacks of coughing recurring over long 


Pwgal, s J Dis Chrst 8- 115. 1942 
,WT Kaby, I S ibid i IS, 1957 

**» Colbes, V . and RaCKEUAYV, F M J IMA. 9a- 192, 1930 


periods of time. Seasonal cases are usually 
due to pollens Prigal 2091 found perennial 
cases to be caused by house dust, feathers and 
other animal danders, orris root, tobacco, and 
pyrethrum It is possible that some instances 
of so-called tobacco or “smoker’s cough” may 
be explicable as a hypersensi t iveness to tobacco 
smoke Foods play only a minor role in the 
production of this type of cough. Moreover, 
an allergic cough is very frequentlv observed 
as one of the manifestations of a generalized 
allergic response, especially in asthma and 
allergic rhinopathy With regard to therapy, 
the principal measures are avoidance of the 
allergen when identified, or specific hyposensi- 
tization 

The complaint of cough in patients with 
allergic respiratory diseases is not at all rare in 
our experience and is chiefly caused by post- 
nasal drip, w hich in tum is generall} due to a 
sinusitis. The latter is often bacterial in 
nature, sometimes allergic. Successful treat- 
ment of the cough depends on control of the 
sinusitis. This type of allergic cough is char- 
acterized by being more severe during the 
night — that is, in the recumbent position — and 
is sometimes present only at that tune. Dur- 
ing the day the patients swallow the nasal 
secretions, but at night they stagnate in the 
larynx and adjacent portions of the upper 
respirator}’ tract and stimulate the cough 
reflex. 

Closely related to allergic cough, and indeed 
not always susceptible of differentiation, since 
allergic states may involve any or all parts of 
the respirator}’ tract, is allergic bronchitis, 
which is discussed m the next chapter. 
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A BRONCHIAL ASTHMA 
ALL the diseases due to hypersensitive- 
' ness, the most important is bronchial 
asthma This is true not on!} because it has 
the most frequent and incapacitating recur- 
rences, making it a senous social and financial 
problem, but also because, when the accom 
panning diseases and sequelae are considered, 
mortality in asthma is by no means so small 
as is generally belie\ed 

1 Historical Introduction to the TnEO 
ries of Asthma 

The disease picture of asthma was ahead} 
well known to the ph}sicians and writers of 
ancient Greece and Rome (Hippocrates, Galen, 
Herodotus, and Aretaeus) The name is de 
med from the Greek word aadfia, meaning 
“panttng or gasping for breath ” Celsius 
termed a slight degree of difficulty in breath- 
ing “dyspnoea”, a more marked degree, “as 
thma”, and the most extreme degree, 
“orthopnoea ” While all of these authors 
gave descriptions — sometimes very detailed — 
of this condition, their explanations of its 
pathogenesis were purely philosophic and 
speculate e The doctrines of the Greek 
physicians dominated the field of medicine 
throughout the Middle Ages It was not 
until the sixteenth centur} that Helmont em 
phasized the r&Ie of the nerxous factor, and 
compared asthma with epilepsy 

In the following century three English phy- 
stciBSSi Ji '.he themsei »«s suffered f/wa ssikma, 
became deeply interested in the disease 
Thomas Willis was instrumental in bringing 
about general recognition of the importance of 
neurogenic factors in its etiolog) He as- 
sumed that stimulation of the nerv es surround 
mg the bronchi could cause an almost total 
bronchial occlusion He also assumed that 
in addition to this “asthma convulsivum” 
there was such a thing as “asthma pneumoni- 
cum,” resulting from obstruction of the 
bronchi Flo> er and Bree expressed the same 
opmions 

The eighteenth and nineteenth centuries 


brought the establishment of a number of 
subdivisions of asthma, based on the symp 
toms or on the presumptive etiolog}' The 
most important of these and their outstanding 
champions were, in chronologic order pri- 
marily neurotic etiolog} (Laennec), diathetic 
neurosis, interchangeable with dermatitis, 
gout, and migraine (Trousseau), bronchial 
spasm due to stimulation of the vagus (Lon- 
get, Volkmann), sudden turgescence of the 
bronchial mucosa in order to expel irritating 
material (Bree, Weber), congestion of the 
lung (Bretonneau) , spasm of the diaphragm 
(Wintnch), result of mechanical irritants in 
the bronchi, such as Charcot Leyden cr}stals 
(Le}den) or Curschmann’s spirals (Cursch- 
mann), result of a reflex mechanism originat- 
ing particular^ in the nose (Bruegelmann) 
As earl} as 1860, Salter noted the association 
of asthma with animal emanations, and also 
emphasized the importance of the hereditary 
factor 

Considerable progress was made in the 
twentieth centur}, when Meltzer 8094 first 
called attention to the similarit} between the 
bronchospasm seen in guinea pigs dy mg from 
anaphylactic shock (as first demonstrated by 
Auer and Lewis" 085 ) and the bronchospasm in 
human beings during an asthmatic attack on 
the basis of this observation, he regarded 
asthma as an allergic phenomenon In the 
following }ears, numerous authors succeeded 
in experimentally eliciting or producing 
asthma in human beings and in animals, and 
also in effecting passiv e transfer of this state ot 
h} persensitiv eness While the experiments 
performed b} these investigators demon- 
strated that a not inconsiderable percentage of 
cases are unquestionabl) attributable to an 
exogenous allergen, many others stressed the 
fact that it would certainly be erroneous to 
assume that the majority of them can be so 
explained Furthermore, more recent inves- 
tigations, to be discussed below, show that 
endogenous allergens — both auto endogenous 


***, Meltzt* S J J A 51 a 5j 10U 1910 

»* Acte, J , and Lewis P A J Exper Med. II 1>1 HI® 
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and, abo\e all, hetero-endogenous allergens, 
such as bacteria — play an important part in 
the causation and maintenance of asthma. 
Lastly, it was demonstrated that, in a very 
great proportion of cases, there is indeed an 
existing hypersensitiveness of the bronchial 
mucosa or musculature, but that it is non- 
specific in character, in other words, that 
these structures react to such varied stimuli 
as cold, wind, dust, excitement, and fatigue. 
In instances of this kind, the existing state of 
hypersensitiveness is to be regarded, accord- 
ing to our nomenclature, not as an allerg} , 
but as a pathergy — the latter being frequently 
superimposed secondarily on the former 

2. Classification* 

The differentiation of the types of asthma* 
continues to present very great difficulties 
The reason for this is that recurrent attacks of 
paroxysmal dyspnea do not constitute a single 
etiologic disease entity, but rather a symptom 
complex. From the pathogenetic viewpoint, 
particularly early m the course of the disease 
and in the exogenous-allergic cases, they 
merely represent a reaction that, as Fned- 
jung 209 * pointed out, should be considered as 
an exaggerated defense reaction. Thus. e\en 
the most severe asthma will disappear in a 
few hours, possibly forever, if the causative 
agent is discovered and removed 

The establishment of subgroups has been 
undertaken by various authors according to 
different points of view. M. Walzer, 2097 
Tuft, 142 and other prominent allergists sub- 
divide the condition into two groups: (a) 
allergic bronchial asthma, “to include all 
those instances in which the asthma is the 
result of a specific allergic reaction, and to 
indicate that the attack is produced by sensi- 
tivity to a definite allergen”; and ( b ) non- 
specific bronchial asthma, “to include all other 
instances of asthma due to other intrapul- 
monarv factors and not due to sensitization to 
specific allergens — as, for example, the asthma 
accompanying bronchitis (so-called asthmoid 
bronchitis), etc.” 

* Unless otherwise modihed, the terra asthma will here be used 
to mean branchial asthma 

F»lEt>jr\G, J K - Ergeba d inn Med a Krnderh 52' 76, 
1937. 

««Waue*i M : Branchial Asthma In Tice. F Practice o{ 
Medicine, Hagerstown, Md Poor. 1921, «ec 3. sol 5. pJOl 


Ramirez 1098 objects to this classification on 
the ground that, in the present state of our 
knowledge of allerg}', the great number of 
cases placed under the nonallergic heading are 
often so considered simply because the demon- 
stration of an allergic pathogenesis is not pos- 
sible, this does not necessarily mean, how ever, 
that the symptoms are not due to an allergen, 
but merely that the allergen has not been 
found. 

Furthermore, such a subdivision ignores the 
important fact that many cases do indeed 
present a hypersensitiveness of the bronchial 
mucosa, but that it is not specific-allergic but 
pathergic, or at least has become pathergic in 
the course of time 

Unger 328 classifies asthma, on simple clinical 
grounds, into the paroxysmal and the chronic. 

Walker in 1918 introduced etiologic classifi- 
cation of asthma on the basis of the results of 
skin tests with protein extracts. Cases in 
which positive reactions could be obtained 
were considered to be due to causes entering 
the body from without and were therefore 
called extrinsic, while those in which the causes 
were thought to be within the body were at- 
tributed to bacterial sensitivity and were 
called intrinsic Cohen 2099 added a third group 
in which, due to organic or functional com- 
plications, both factors play a part, the com- 
bined extrinsic and intrinsic group 

Rackemann 20 also classifies asthma cases on 
an etiologic basis, as follows: (1) extrinsic; 
(2) intrinsic, and (3) unclassified The first 
group comprises all patients w ho are definitely 
hypersensitive to known specific substances. 
The intrinsic types are represented by those 
skin-negative individuals in whom no ex- 
trinsic cause is demonstrable The intrinsic 
group thus includes such heterogenous con- 
ditions as reflex asthma, bacterial asthma, 
cardiac dyspnea, etc 

Walzer’ 100 suggests the subdivisions of atopic 
(hereditary) and nonatopic (nonhereditary) 
asthma. The difficulties inherent m this con- 
cept are fully discussed m the section on 
atopy. 

A more detailed subdivision along the same 


wHwicvU A. .Arch Otolaryng 2S 199, 1933 
»» CoHrv. M B Ann Int Med 20 590, 1944 
i»\Y iiTi. M t Cue A, A F , and Tbomt», A A Asthma and 
Hay Fever in Theory and Practice Springfield. Ill 
Thomas, 1931. 
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lines has been suggested’ 101 (1) atopic, (2) 
infectious, (3) mixed atopic and infectious, 
with definite evidences of both, and (4) non 
allergic or noninfectious, further subdivided 
into asthma due to physical allergy, bronchial 
stenosis, psychosomatic references, acute left 
ventricular failure (cardiac asthma), emphy- 
sema with wheezing, so called “intrinsic as- 
thma,” and that due to the nasobronchial 
reflex from nasal foreign bodies and polyps 

Beresford 210 ’ has evolved a system for re- 
ferring to the severity of asthmatic symptoms 
first degree or mild asthma, with essentially no 
interference with normal activity, and readily 
controlled by simple therapeutic measures, 
second degree or moderately severe asthma, 
with definite interference with normal ac- 
tivities and requiring large doses of therapeu 
tic agents, third degree or severe asthma, with 
pronounced interference with normal activi 
ties, and controlled only by' injection therapy , 
and fourth degree or very severe asthma, in- 
cluding status asthmaticus, not adequately 
controlled by any' symptomatic therapy 
Along w ith this, he advocates a notation of the 
seasonal or perennial and the continuous or 
intermittent nature of the symptoms Thus, 
sample diagnoses might be “third degree 
asthma, perennial, intermittent 2 weeks,” in 
dicating recurrences about every two weeks 
throughout the year, or “fourth degree asthma, 
seasonal, fall, continuous ” 

The present writers are in agreement with 
all authorities on the point that the classifi 
cation of the manifestations of this condition 
into various types is more or less arbitrary, 
and particularly that the patient may pass 
from one type to another with advancing age 
and according to the course of the disease 
However, we have found the following scheme 
helpful in establishing a nomenclature based 
on pathogenesis 

(1) Allergic asthma 

a) exogenous allergic asthma 

b) infectious allergic asthma 

c) tuberculo allergic asthma 

d) endogenous allergic asthma 

(2) Asthma due to bronchial irritation 

(3) Psychogenic asthma 


!101 Ed tor al J Allergy it 199 1945 

no? Bebesiobd A B Correspondence J Allergy it 200 1945 


(4) Palhergic asthma, on the basis oj (or in 

duced by fire, tons ) — 

a) exogenous allergic asthma 

b ) infectious allergic asthma 

c) tuberculo allergic asthma 

d) endogenous allergic asthma 

e) psychogenic asthma 

/) irritation asthma 

(5) Isthma of unknown cause 

As is seen above, bronchial asthma can be 
divided, according to pathogenesis, into five 
mam groups 

The first group comprises the allergic type* 5 
Exogenous allergic asthma includes the cases 
due to a wide variety of inhalants and inges 
tants, and rarely to contactants and injectants 
Naturally', pollen asthma belongs m this cate 
gory Infectious asthma represents the form 
initiated by infectious processes, which may be 
of three types first and foremost, bronchitis, 
usually of chronic or recurrent nature, second, 
acute bacterial and virus diseases— particu 
larly pneumonia, grippe, and whooping cough 
— and, much less frequently, focal infections 
Tuberculo allergic asthma is a condition that 
dev elops on a tuberculous basis and is char 
actenzed by' a high degree of hypersensitive 
ness to tuberculin and by the appearance of 
asthmatic attacks in response to administra 
tion of a rather small dose of old tuberculin, 
for instance 0 1 cc of a I 100,000 dilution 
(Urbach and Loew 2,M ) The term endogenous 
allergic asthma applies to the cases caused 
by allergens formed within the organism as a 
result of endocrine dysfunctions, intestinal 
disorders and other diseases that so alter the 
tissue protein as to render it foreign to the 
’Ll wiry AYiugeVner Yne aViei gvc git/cp ■<*?* 
found to include 39 per cent of a series of 452 
asthmatic ward patients whom the senior 
author 353 classified according to the scheme 
above 

Of the nonallergic asthmas, one type is 
caused by local irritation of the bronchial 
mucosa by' a particular vapor or gas, chiefly' 
in certain industries Patients in this cate 
gory, however, will rather quickly experience 
a broadening of the irratibihty of the bronchial 
neuromuscular apparatus, leading to a pather- 
g\c asthma (on the basis of irritation asthma) 


>«" UlBlCIJ, E , and Lr.E*. A Am Ktv Tuberc 42 17 1 1940 
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The next group comprises cases of psycho- 
genic asthma Although one must never be 
too hasty in making such a diagnosis, the 
senior author 333 was obliged to reach the con- 
clusion that psychosomatic influences v,ece 
solely responsible for 3 per cent of his material 
In this connection it must be stressed that 
emotional factors plays some sort of a role 
in almost even* case, yet it is only when the 
psvchic conflict represents the principal cause 
of the condition that this diagnosis is war- 
ranted. 

The majority of cases (58 per cent) fell into 
the pathergic group This term denotes those 
hypersensitivities that are brought about by a 
variety of nonspecific agents, such as wind, 
cold air, changes of temperature, dusty atmos- 
phere, offensive odors, fumes, and even emo- 
tional upsets. Pathergic asthma is here di- 
vided into six subtypes One-half of all these 
cases originally had a bronchitis, and even- 
exacerbation of this, usually as a result of a 
“cold,” brought on asthmatic attacks. Sub- 
sequently such attacks w ere elicited by a 
great number of irritating factors. The re- 
mainder of the infectious cases, following pneu- 
monia, grippe, whooping cough, measles, or 
focal infections, accounted for about one- 
fifth of the pathergic asthmas. Rather fre- 
quently (13 per cent) — and more commonly 
in women than in men — the primary condition 
was a psv chogenic asthma, i e , the dyspnea 
was associated with emotional conflicts, fright, 
deaths, operations, and similar experiences. 
Fairly often an allergic asthma became non- 
specific in the course of time This was par- 
ticularly rare, however, in the case of pollen 
asthma, and of the tuberculo-allergic and 
endogenous-allergic groups. As mentioned 
above, irritation asthma will nearly always 
lead in a relatively short time to a broadening 
of the hypersensitiveness of the bronchi. 

Finally, there is a certain percentage of cases 
in which it is impossible to establish the nature 
of the pathogenetic mechanism This is 
partly due to the inadequacy of our present 
methods of investigation, and partly to hidden 
factors that can be found only by chance. A 
third possibility resides in the clinical difficul- 
ties of discovering and proving the action of 
haptens and endogenous allergens. 


3. Incidence 

On page 79 we endeavored to present the 
statistical evidence, gathered from various 
sources, concerning the frequency of bronchial 
asthma Reports from hospitals are of rela- 
tively little value here, since asthma patients 
are rather infrequently hospitalized The 
various estimates of incidence in the general 
population he somewhere between 0 5 and 2 
per cent, depending on the material of the 
author inv olved Nor do we possess any very 
precise information concerning the distribution 
of the disease according to age and sex 

AGE 

The majority of authors (Bray, Rackemann, 
Tuft, Vaughan, and M. Walzer) are of the 
opinion that from 30 to 40 per cent of all 
asthma cases begin in the first decade of life. 
About 50 per cent of all patients experience 
their initial attacks between the second and 
fourth decades, only some 12 to 18 per cent 
in the fifth and sixth decades; and a very small 
percentage after this age 

When the inheritance is bilateral, the symp- 
toms first appear, according to Spain and 
Cooke, 336 during the first ten years of life in 
79.1 per cent of cases, as compared with the 
figure of 36 3 for those without such inherit- 
ance 

In this connection, it is interesting to note 
that Fnedjung 3 '’ 8 ® observed asthma in infants 
of from 3 to 6 w eeks of age, and that Vaughan 31 
actually diagnosed typical symptoms in an 
infant not 3 hours old. On the other hand, 
the writers have seen, among 452 patients, 11 
cases — S men and 3 women — m which the 
initial attacks occurred between the ages of 
61 and 70 v ears. 

SEX 

According to Bray 79 and the senior author 3 * 3 
asthma is twice as common in boys as in girls 
In the third, fourth, and fifth decades of life, 
there is a slight preponderence in favor of the 
female, amounting to about 7 per cent in our 
material; while in the age group over 50, men 
are more commonly afflicted than women. 
All in all, it w ould seem that men are some- 
what more frequently affected than women, 
accounting for from 53 to 57 per cent of the 
total. 
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race 

While it is the general impression that 
asthma is much more common in the white than 
in the Negro and in the yellow races and nearly 
unknown in the American Indian and the 
Eskimo all available evidence strongly sug 
gests that this is due to mode of living rather 
than to racial influences (see p 81) This is 
confirmed by the medical experiences of the 
armed sen ices in 'World War I (Da\enport 
and Love- 104 ) in normal males of military 
age more asthma appeared m Negroes than in 
whites and it was apparently more severe as 
regarded both morbidity and mortality 
Derbes and Engelhardt* 05 were impressed with 
the large number of Negro patients seen at 
the Chanty Hospital of New Orleans A1 
though the frequency was somewhat greater 
in whites the duration of the illness in each 
case was greater for the colored resulting in 
more time lost per individual Similar find 
ings were reported by Adams* 00 Perhaps 
this discrepancy is to be explained by the 
observation of Smiilie and Augustine* 07 that 
the vital capacity in the Negro race is mark 
edly lower than that of the white At any 
rate it must be concluded — and the expen 
ences of the present authors confirm this — 
that asthma is a common disease among 
Negroes 

Gaillard* 108 found that the percentage of 
Jewish patients with asthma in his practice 
vas about one third greater than that of the 
tota’ population of the city 

Occupation 

There is no question that certain occupa 
tions are particularly prone to produce 
asthma W orkers so exposed include bakers 
furriers printers cotton spinners upholsterers 
barbers and beauticians hat makers rag 
sorters pharmacists chemists laboratory 
vi orkers dentists woodworkers poultry deal 
ers coffee soy cocoa castor bean and other 
food handlers jewelers chromium workers 

i « Da -ekposi C B and Lo T A G W Dept of L S Army 
n Wo Id War la 1 6 1911 

i«Debbes V J and EnOEiavanT H T An 1 M Sc 2b 
675 1941 

• “Adams T W bd 184 142 1912 

« • Smiel e W G and ArccsnvE DB JAMA 87 20 
1926 

* 'Gaiilabd C E J A e gy 11 611 1942 


and refrigerator repairmen (Sternberg and 
Sorrell 993 ) Derbes and Wmsor 2 09 have dis 
cussed the medico legal aspects of occupa 
tional allergy of the respiratory tract 

SOCIAL STATUS 

There is no variation in incidence as far as 
social strata are concerned rich and poor 
seem to be equally affected However there 
is one appreciable difference in this respect 
as is well known individuals who are under 
particular emotional strain (e g professional 
v orkers among men housewives with many 
responsibilities among women) are the ones 
most likely to have asthma 

4 Etiologv 

As briefly mentioned above the etiology of 
asthma is by no means uniform The con 
fusion is increased by the fact that at least 
two components are required to bring on an 
attack namelv the predisposing or contnbu 
tory and the eliciting factors 

The fact that one looks only for the elicit 
ing allergen and not for the factors that have 
rendered the organism allergic and maintain 
it in that state explains why the discovery of 
the allergen or pathergen in a given case — 
followed by appropriate therapy — often brings 
only temporary relief and not lasting cure 
An instance reported by Black* 10 serves as an 
excellent illustration A woman who had 
previously had asthmatic attacks only during 
a brief period in the spring and fall suffered 
severe seizures from the time she began 
working in a beauty shop When orns root 
was eliminated and replaced by buckwheat 
flour the symptoms disappeared and remained 
absent for about ten months when they re 
appeared At this time strongly positiv e skin 
reactions to orris root and buckwheat flour 
were observed while the skin test with rye 
flour was negative After an interval of a 
year asthmatic symptoms again appeared 
and this time the cutaneous response to rye 
flour was also positive In other words 
elimination of the exciting factor is of value 
for only a certain length of time for so long 
as the predisposing factor is not identified 
the organism continues to become hypersensi 

* »Dibbes V J BDdttDiSO* T Ann Int Med 2* 25 1944 
» • Black JH J A ep» 24 1932 
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live to more and more substances- We shall, 
therefore, first consider the circumstances and 
conditions that frequently constitute the fore- 
runners of allergy: i.e , those that are to be 
regarded as predisposing factors It cannot 
be denied, of course, that it is often difficult 
to decide whether an existing infection or en- 
docrine disturbance represents the predis- 
posing disease or gives rise to substances that 
act as the precipitating agents (allergens or 
pathergens). The decision must depend, m 
a gi\ en case, on the history and on the results 
of exposure and elimination tests. It is al- 
ways essential, however, to treat the predis- 
posing factor — in so far as this is possible 
today — just as painstakingly as the agent 
immediately responsible 

a) FACTORS PREDISPOSING TO ASTHMA 
(1) Heredity 

Heredity is one of the most important con- 
stitutional predisposing factors in the etiol- 
ogy of asthma This was hrst shown by 
Cooke and Vander Veer,* 111 and confirmed and 
elaborated by Spain and Cooke, 1111 who showed 
that there is not only a tendency for asthma 
to be inherited, but also that this tendencv 
seems to be transmitted as a mendehan domi- 
nant characteristic Many other authors, in- 
cluding Balyeat, Baagoe, Bray, Hanhart, 
Kiewitz, Kaemmerer, Rachemann, Rowe, and 
Stiles and Johnston, have supplied data that 
served definitely to establish the importance 
of hereditary influences m the pathogenesis of 
asthma. While agreeing on the importance 
of heredity, Adkinson 5115 is of the opinion 
that the transmitted character is a recessive 
one. 

The significance of heredity is also supported 
by observations on identical twins. The 
literature contains reports on twenty-three 
pairs (Cooke and Vander Veer,” 11 Spaich and 
Ostertag, 511 * Buffum and Feinberg, 5113 Han- 
hart, 5118 Criepr 117 Urbach, 511 * Rainer 09 - :n9 ). 

2111 Cootr, R \ , #ud Yaydsi In: I, A, Ji J Immunol. 1. 201, 
1916 

alB Spaci, W C , and Cooke, R. A. ibid, t- 521, 1921 
**“ Aomsov, J ; J Genetics 5. 363, 1920 
a,M Spjua, D , and Osteitac, 51 Ztschr f meuschl. \ ererb - 
u- Konstitutxonslehre 19. 751, 1956 
’‘“BciPETf, w P , and Fuxbeic, B - ) Allergy II; 604, 1940 
IUshast, E - Klin W ehasehi. 14: 1407, 1957 
CaiEP, L. H.- J Allergy 15. 591, 1942 

E : Wien Urn U chnschr SJ: 761, 1955 
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In seven pairs, asthma appeared in one indi- 
vidual only; while in sixteen pairs both had 
the condition The causes were said to be 
similar in eleven pairs, different in three, and 
were not mentioned in two. 

On the other hand, it would be erroneous to 
postulate that a hereditary tendency* is an 
absolute essential for the acquisition of this 
disease (see discussion of experimental asthma, 
p. 584) 

(2) Autonomic Imbalance 

Functional disorders of the autonomic 
nervous system are characterized by an im- 
balance with predominant parasympathetic 
tone (\agotonia) or predominant sympathetic 
tone (sympathicotonia), or by mixed hyper- 
tonias with components of both divisions (am- 
photonia) 

It is now generally agreed that asthma 
very often represents a spasm of the circular 
bronchial musculature, which is innervated by 
the parasympathetics, and can be reliex ed by 
sympathomimetic drugs, particularly epi- 
nephrine. In new of this fact, and under the 
influence of the Eppinger-Hess school of 
thought, asthma was originally regarded as a 
vagotonic disturbance Consequently, vagal 
irritation may ensue and, in turn, produce 
bronchial constriction This viewpoint was 
also supported by the fact that parasympa- 
thomimetic drugs (e g , mecholyl) invariably 
produce wheezing paroxysms in asthmatics, 
w hile control subjects manifest no chest symp- 
toms, but only general signs of parasympa- 
thetic stimulation (Moll" 150 ) The nocturnal 
onset of the attacks was also explained by 
some as the result of the increased vagal tone 
during sleep, while the fact that the asthmatic 
attacks fail to appear during a disease asso- 
ciated with fe\ er, has been attributed to the 
increased sympathetic tone during fever. It 
is known today that the division of imbalances 
of the vegetative nervous system into vago- 
tonia and sympathicotonia is arbitrary; that, 
from the clinical point of view, mixtures of 
both types are more common; and that, in- 
deed, both are involved in producing broncho- 
spasm. It is therefore more appropriate to 
speak of an autonomic imbalance, or to use the 
broader term neuro-vegeta the dystonia. 


Mon, H. H.: Quart. J. Med. 9: 229, 1940. 
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Thus Kappis showed that the centripetal 
portion of the reflex arc runs m the sympa 
thetics and the centrifugal portion m\ oh es the 
\ agus Sato demonstrated that the spinal 
sym pathetics inner\ate the bronchial con 
stnctors by showing that section of the pos 
tenor roots in the upper thoracic region results 
in a definite dilatation of the bronchi while 
asthma like respirator} disturbances are pro 
duced when the\ are subjected to mechanical 
irritation 

Wlnle there seems to be little doubt that 
vasomotor instability is an important consti 
tutional factor in the mechanism of asthma 
it can hardly be regarded as the sole cause for 
\agal stimulation will not cause asthmatic 
symptoms in health} human beings On the 
contrary a definite stimulus of allergic path 
ergic or ps} choneurogemc nature is necessary 
to evoke an attack e\ en in a vasolabile asth 
matic But fluctuations in the tone of the 
\egetati\e nervous s}stem maj perhaps ex 
plain wh} a patient will at times suffer an 
attack on contact with a gi\en allergen but 
not after a similar exposure at other times 

Bronchospasm or parox}sms of broncho- 
spastic dj spnea need not necessarily be based 
on nervous hypenmtabihtv of the autonomic 
nervous S}Stem The bronchial musculature 
tends ver) frequently to react directly and 
therefore low grade stimulation can elicit 
spasm Moreover it can be demonstrated 
that hypersensitiv eness of the bronchial mu 
cosa can play an important part in the de 
velopment of the disease in many cases 

(3) Psychosomatic Factors 

More and more recognition is being ac 
corded to the importance of psychosomatic 
influences in the dev elopment of asthma and 
most particularly in the precipitation of at 
tacks in many cases especially of the pather 
gic group 'Naturally the pathogenetic role 
of the psychic factor is even more difficult 
to demarcate than that of any of the others 
Nevertheless there are a number of explana 
tions that seem to coincide w ith practical medi 
cal experience and that therefore merit brief 
discussion here The psychic component can 
exert its influence by increasing the lrntabil 
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ity of the organism On the other hand 
attacks of asthma may occasionally be due to 
a lowering of the organism s threshold of irnta 
tion under psychogenic influences Further 
more it is to be recalled that manv cases in 
which the asthma is originallv of allergic 
causation ev entually undergo a loss of allergic 
specificity with the result that emotional up 
sets can also evoke attacks — probably through 
a conditioned reflex mechanism In this con 
nection it w ould be w ell to recall Metalnihov s 
experimental mv estigations 3- ’ 3 of the condi 
tioned reflexes in which he found that the 
sensory or acoustic impressions ordinarily ac 
companying an allergic reaction are capable of 
eliciting immunologic reactions without the 
intervention of the causal allergen (see p 7o) 
The majority of inv estigators of the behav loral 
significance of the psychic features in the 
asthma svndrome conclude that the symptoms 
represent manifestations of anxiety and nerv 
ous irritability or sen e as protest evasion or 
escape Others regard the symptoms as at 
tention getting devices results of suggestion 
childish histrionics imitations or simple con 
dttionings 

On the basis of careful psychiatric evalua 
tion Brown and Goitem 123 noted that the 
time relationship of the asthmatic attack to 
frustration and emotional tension is explained 
by displaced affects of rage the guilt libido 
thereby finding equivalent gratification 
Both French and Alexander ' and Obern 
dorf 3 ‘ hav e propounded the thesis that the 
attack is the equivalent of a suppressed cry 
the patient having been frustrated in early 
life and forbidden to cry 

Further light is shed on the psychosomatic 
relationships in this disease by the lact that 
personality data of asthmatic patients point 
to a single fairly definite personahtv con 
stellation According to Rubin and Moses 33 ’ 
the«e patients seem to comprise a fundament 
ally passive dependent group of individuals 
who were children of anoverprotective domi 
nating mother They have not cared for 
striven for or gained any marked degree of 
independence in life and continue to seek care 

.utBioTv E v and Co tel V J N«> iMenl Ds « MS 
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and protection from the environment. The 
studies of Brown and Goitein 2125 indicate that 
asthmatic subjects are of a cyclothymic dis- 
position associated with paranoid features, 
repressed hostility, and self-pumshment mo- 
th es. Rogerson I12a describes them as o\er- 
acthe, restless, excitable, alternately showing 
anxiety, timidity, fearfulness, and insecurity 
or irrationality, aggression, and domineering 
behavior. In a study of forty asthmatic pa- 
tients, Schatia 2116 found evidence of psycho- 
neurosis of the obsessi\e type, while Rorschach 
tests revealed a tendency to be rigid m reac- 
tions and to cover emotional turmoil by ex- 
cessive intellectual ization, with an attempt, 
uhene\er possible, to take refuge from a hos- 
tile environment by engaging in a fantasy life. 
The patient has an anxious, cautious, and un- 
free kind of affective adaptability, and es- 
pecially an inclination toward a depressive 
trend which he tries to master in the presence 
of others. 

Whatever the real explanation may be, 
practical experience has shown that psycho- 
somatic mechanisms may never be ignored. 
Indeed, in many cases it is difficult, not to say 
dow nnght impossible, to find any cause other 
than the psychic factor. In such instances, 
referred to as psychogenic asthma, the princi- 
pal therapeutic approach is necessarily psychic 
treatment, which gix es the best results In a 
few especially sex ere cases, it is advisable to 
refer the patient to a psychotherapist In- 
teresting studies of the psychology of the 
asthmatic were written by French and Alex- 
ander 1127 , by Strauss, 2125 and by Weiss and 
English, 215 among others. They point out 
that psychologic and allergic factors probably 
stand in a supplementary relation to each 
other. In many cases, at least, it is not a 
question of either an allergic or psychologic 
etiology, but of some sort of synergism be- 
tween the two. Brown and Goitem 523 haxe 
contnbuted an interpretation of asthma from 
the psychoanalytic point of 'Tew, and reach 
the conclusion, among others, that “sensitiv- 
ity ” is displaced repressed sexuality Stokes, 
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Kulchar, and Pillsbury 212 * have drawn a sig- 
nificant parallel in the psychogenous field 
between asthma and urticaria. 

Nowhere is the importance of psychoso- 
matic references more clearly delineated than 
in the childhood asthmatic. Hence the par- 
ents should be instructed never to show the 
slightest sign of alarm should the child have an 
attack, and nexer to talk of the “wheezy’ 
noises” or let the child think there is anything 
unusual about his breathlessness "When an 
attack occurs, they' are advised not to send for 
the doctor, if possible, or at least not to let 
the child know the doctor is coming, so that 
he may be spared from sharing in the anxious 
state of expectancy occasioned by' waiting for 
the physician. 

Although there is scarcely any doubt that 
psychic influences are of particular importance 
in the production of asthmatic attacks, the 
diagnosis of “primary' psy'chic asthma” should 
be made only with the utmost care, and, in- 
deed, should never be considered at all until 
the case has been subjected to thorough in- 
x-estigation from the allergic as well as from 
the psychiatric x-iew point. 

Lastly, since there is a close interrelation 
between disturbances of the autonomic and 
the central nervous system, the frequent asso- 
ciation of a psychoneurotic element with 
autonomic imbalance may be more readily- 
understood 

(4) Endocrine Disturbances 

Functional disturbances of the indix-idual 
endocrine glands, especially- the oxanes and 
thyroid, or of the endocrine balance, either in 
themselves, or via the circuitous route of the 
autonomic nerx-ous system, can act as factors 
predisposing to asthma Moreoxer, the same 
conditions may lead to the formation of auto- 
endogenous allergens that can constitute the 
direct cause of asthma Since we are not as 
yet in a position to differentiate between these 
two pathomechanisms, we are obliged to con- 
sider them together. 

The asthma-inducing influence of menstrua- 
tion is a well-know n fact. The attacks most 
commonly appear during the menstrual pe- 
riod itself or — although rarely — in the post- 

sfi Sioxts, J H , KncH«. G V, *nd PaisBitv, D M Xrch 
Dermal Sjph 31 • 470, 193a 



572 


Allerg\ 


menstrual phase A grven patient will hov 
ev er usually ha\ e sj mptoms at the same point 
of the c\ cle These cases are not to be con 
fused with those m which asthma appears 
evclusiv elj at the time of menstruation 
(Curschmann 30 kaemmerer 105 and man} 
others including the authors) The present 
writers assume the presence of an endogenous 
allerg} to the estrogenic hormone in the last 
mentioned type of case as well as in those in 
w hich the asthmatic attacks cease completel} 
from one to three months after the beginning 
of pregnane} onl} to reappear when the pa 
tient begins to menstruate again (Shaw 1,31 
Krohn and Lrbach) and also in those m 
stances in which the menopause terminates 
the asthma This concept received confirma 
tion from the obser\ations of Zondek and 
Bromberg 533 that such cases manifest skin 
reactivit\ to properl} performed tests with 
synthetic estrogenic hormones In cases with 
a definite correlation between menstruation 
and asthma Waldbott and Bade} 3 were 
able to demonstrate a deficiency of estrogen in 
the blood This ma} possibl} explain the 
good results obtained with hormone therapy in 
not a few cases of menstrual asthma Alice- 133 
reported gratif}ing results with corpus luteum 
extract or with combined pituitar} -ovarian 
preparations Moreo\er Geber and the 
w liters w ere able to produce length} remissions 
by intracutaneous injections of autogenous 
blood serum withdrawn at the height of the 
premenstrual asthma (see p 128) In es 
peoall} se\ere intractable cases cure can be 
achieved through roentgen castration 

Jimmez Diaz 13 ‘ observed cases in which 
the asthma initially appeared at the begin 
mng of pregnancy and disappeared toward its 
end He explains this not on the basis of an 
ovarian hypofunction but in Zondek s sense 
on the basis of a hyperfolhcular phase that 
brings about involution of the ova 
The menopause sometimes tends to alleviate 
the asthma but it not uncommon!} exacer 
bates the condition in which case appropriate 
hoimone therap> > lelds good results 
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Furthermore one rather frequentl} en 
counters reports of the simultane us appear 
ance of asthma and hyperth} roidism Thus 
Curschmann observed 2 patients who suffered 
from intermittent Graves disease and invan 
abl} suffered genume asthma attacks coinci 
dentall} with the more pronounced thyro 
toxic s} mptoms Curschmann advanced the 
hypothesis that the organism is sensitized to 
the abnormal secretion of the thyroid which 
acts as a foreign protein and which we would 
now term an endogenous allergen Epstein*’ 3 
reported four cases of asthma associated with 
hyperthyroidism and stated that it occurs 
more frequentl} in h>perthyro\d than in h} 
poth}roid states Waldbott 23 achieved cure 
of asthma b} th> roidectom) of hyperplastic 
thyroids after other measures failed Widal 
and \bram\ Danielopolu Wiehler and others 
reported improvement in the asthma con 
dition after roentgen or radium irradiation of 
an enlarged thyroid gland W aldbott 2135 and 
Maranon 2 35 on the other hand observed a 
number of cases of asthma and of hypoth} 
roidism that were cured b} the administra 
tion of desiccated thyroid 
W ith regard topancreaticf unction Abraham 
son 2 37 emphasizes the mfrequenc} of associa 
tion of asthma and diabetes and suggests a 
reciprocal relation between the two diseases 
He assumes that hypennsulmism is one of 
the conditions necessary for the appearance 
of asthmatic attacks and found that in asth 
matic patients the glucose tolerance curves 
were typical for d> smsubnism — a charactens- 
ticall} diabetic curve for the first two hours 
followed b} a precipitous drop as the test was 
prolonged He relates the occurrence of noc 
turnal asthmatic attacks to a state of hypo 
ghcemia Goltman 38 on the other hand 
points out that asthma is associated with 
diabetes more frequentl} than is usuall} sus- 
pected and advocates that when competent 
allergic therap} fails to afford relief to the 
severe asthmatic diabetes should be ruled 
out since it ma} aggravate and prolong the 
disease 
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(5) Acid-Base Balance 
Metabolic studies in asthma seem to indi- 
cate that there is a temporary or permanent 
shift in the acid-base balance toward the al- 
kaline side. Under normal conditions, the 
potassium-calcium ratio in the blood is con- 
stant (approximately 2:1); but, as Schitten- 
helm, Kylin, and others have demonstrated, 
the potassium content of the blood is markedly 
increased during an asthmatic attack, while 
the calcium content decreases at the same 
time. Furthermore, it is a well-known fact 
that seizures are more frequent at the time of 
physiologic alkalosis in the spring, and occur 
only rarely in. patients with diseases accom- 
panied by acidosis (e.g , fever or diabetes 
melhtus). While Wichmann and Paal, Kle- 
vritz and Schaeffer, Ellinger and Tiefensee 
consider alkalosis a prerequisite for asthma, 
Diehl and Schenk and Jiraenez-Diaz and 
Franquelo regard alkalosis as the result and 
not the cause of the allergic state. Disturb- 
ances in the electrolytic balance were formerly 
attributed to increased vagal tone. Today, 
however, the re\ erse is considered more likely 
— namely, that there is increased activity of 
the parasympathetics as the result of the 
overbalancing of the calcium ions by the po- 
tassium ions, and on this basis the adminis- 
tration of calcium, intravenously whenever 
possible, was recommended for asthma. Tie- 
fensee also favors an attempt to shift the 
asthmatic’s metabolic balance from the alka- 
lotic side back to the acid direction, by means 
of either diet or drugs (ammonium chloride). 

(6) Infections 

In the judgment of numerous authorities, 
and in the writers’ own opinion based on 
clinical observations, infections are of domin- 
ant importance, both as predisposing and as 
directly eliciting factors. These include acute 
and chronic infectious diseases, particularly 
of the respiratory tract (bronchi, lungs), as 
well as bacterial infections of the nose and 
sinuses, and occasionally of the tonsils, teeth, 
and other organs. 

The question as to whether the infectious 
agent has antigenic action in itself, or whether 
the inflammation of the tissues caused by the 
micro-organism paves the way for an allergic 
asthma, must be decided in each case on the 


basis of the history, the clinical course, and 
the results of skin tests w ith bacterial vaccines 
and bacterial toxins, ever}’ attempt must be 
made to find the correct answer to this 
question, for it is of decisive importance in 
determining the pathogenesis, and thus 
in selecting the appropriate therapeutic 
approach. The relationship of infection to 
asthma may be divided into four categories: 

1 . Bronchial Infectious . — The association be- 
tween infections of the bronchial tree and 
asthma may be threefold. (1) A patient suf- 
fering from long-lasting or frequently recurring 
inflammation of the respiratory tract may 
absorb appreciable quantities of bacterial pro- 
tein and thus become hypersensitive to bac- 
terial products present in his bronchi or alveoli. 
In adults, one of the conditions most com- 
monly leading to bronchitis is grippe. How- 
ever, it is not the influenza virus itself that 
seems to be responsible for the broncho-pul- 
monary inflammation ; it is rather the normally 
saprophytic bacteria of the upper respirator)' 
tract that become pathogenic as a result of the 
marked reduction of immunity due to the 
grippe In such cases, hypersensitiveness to 
the proteins (or polysaccharides) of these 
micro-organisms and not to their toxins may 
be assumed Such cases usually exhibit well- 
defined differences from exogenous-allergic 
asthma (see Table 55, p 623). (2) More- 
over, in a rather large group, respiratory infec- 
tions pave the way for sensitization by other 
allergens. Thus, a bacterial infection of the 
respirator)' tract may injure the mucous mem- 
branes and thereby predispose them to aller- 
gization by exogenous allergens (animal ema- 
nations, dust, chemicals, and other inhalants). 
However, hypersensitiv eness to bacteria may 
develop even in these cases, thereby estab- 
lishing a vicious circle. (3) In still other 
instances, asthma of nonbacterial ortgm leads 
to secondary bronchial infection This type 
of secondary chronic bronchitis is not to be 
confused with bacterial asthma caused by 
respirator)' infection, as described above. 
Moreover, Turnbull 3134 has pointed out that 
failure of resolution of ordinary pneumonia 
may be due to existing respiratory allergy and 
will respond to appropriate treatment of the 
latter. 
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Finally , it should be borne in mind that the 
secondary bronchial infection particularly m 
elderly individuals, may overshadow the pn 
mary allergic hypersensitiv eness 

2 Focal Infection — \side from bacterial 
invasion of the bronchi infections in other 
organs occasionally play a part, both in al 
lergizing the organism and in providing the 
eliciting allergens Lvidence of this possi 
bility is provided by those cases m which 
tonsillectomy or dental extraction, or control 
of a sinusitis by surgical intervention or chemo 
therapy, leads to the disappearance of the 
asthma 

The controversial opinions as to the etio- 
logic importance in asthma of pathologic con- 
ditions of the nose and its accessory sinuses, 
have been discussed in some detail in the sec 
tions on rhinopathy and sinusitis In agree 
ment with the majority of authors, the writers 
are of the opinion that when bronchial and 
nasal infections coexist, they are usually con 
comitant and due to the same micro organisms 
There may be some occasional cases, however, 
in which a sinusitis acts as a focal infection 
that atlergizes the bronchial mucosa This 
results from the absorption of bacterial prod 
ucts into the lymph or blood vessels, permit 
ting these products to act as antigens or toxins 
(thereby leading to a hypersensitiveness to 
bacterial protein or to bacterial toxins), and 
thus promoting asthmatic attacks Further 
more, the constant drainage of pus from in 
fected nasal tissues may mechanically irritate 
the bronchi, and so bring on asthmatic parox 
ysms This occurs particularly during sleep 
Tor a further discussion, the reader is referred 
to the section on asthma and rhinopathy below 

3 Toxin Hypcrsensttiieness — -In some in 
stances, bacterial infection may give rise to 
asthma from hypersensitiveness to bacterial 
toxins rather than to bacterial proteins This 
may be assumed in those cases in which skin 
tests w ith toxin containing bacterial filtrates 
(not the usual vaccines) are negative The 
situation is analogous to that in the Schick 
and Dick tests 

Whatever the exact pathogenetic relation 
ship may be in a given case, the fact remains 
that in a high percentage of all cases, asthma 
appears as a sequel to acute infectious diseases 
of the respiratory tract, and it is also well 
known that pneumonia is very commonly en 


countered in the personal histories A asthma 
patients Moreover in a previously allergic 
individual aggravation of allergic symptoms 
may follow a respiratory tract infection and 
under such circumstances chronic asthma not 
infrequently will recur after a lapse of years 
Kaemmerer found that upper respiratory tract 
infections immediately preceded asthma in 56 
per cent of his material, and pneumonia in 59 
per cent According to Gram, the initial asth 
matic attacks appeared promptly after a 
grippe or a pulmonary infection in 69 per cent 
of his cases Hajos was able to establish a 
direct connection between the first asthmatic 
attack and some catarrhal or inflammatory 
disease of the mucosa in 40 per cent of his 
cases In a senes of 607 asthmatics Evers 
found that pneumonia pleuritis, grippe, or 
pertussis had immediately preceded the initial 
attack in 31 per cent of the cases, and that this 
figure rose to SO per cent w hen common colds 
and bronchitis were similarly considered 
Walker, Thomas, Peshkin, Rackemann, 
Schneider, and many others reported similar 
observations The present writers’ own mate 
rial revealed histones of infectious diseases of 
the respiratory tract or coryza in a high per 
centage of asthma cases In children too, 
bronchopneumonia, bronchitis grippe, per 
tussis, and other infections, such as measles, 
play an important role in this respect 
Tuscherer was able to demonstrate the pres- 
ence of infectious allergy in 34 per cent of 650 
cases 

Van Leeuwen ,m rejects the view that bac 
tenal infections are of special importance in 
the pathogenesis of asthma, on the grounds 
that there is no appreciable difference be 
tween so-called bronchitis asthma and exog 
enous-allergic asthma so far as the bacten 
ology of the sputum is concerned, and that 
skin tests with bacterial vaccines are not de 
pendable However, these reasons do not 
constitute convincing arguments As for the 
question of skin tests with bacterial prejiara- 
tions, van Leeuwen himself points out the 
striking fact that he noticed absence of skin 
reaction in the bronchitis group, he thus 
raises the question whether decreased or even 
totally lacking reactivity to streptococcus 
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vaccine might not be considered analogous to 
the negati\e response in the Schick test 
Sterling and Walker go so far as to interpret 
failure to respond to the skin test as conclusive 
evidence of the bacterial origin of asthma. 
But this conclusion might m turn be disputed 
by pointing out that tests with the bacterial 
vaccines now in common use do not permit 
any definite conclusions, since the protein is 
largely denatured in the course of their prep- 
aration. In agreement with Cooke and 
Grove 2141 and other authors, the present 
writers are of the opinion that a positive skin 
reaction may be regarded as specific only w hen 
a focal reaction — i.e., an attack of asthma — 
is elicited at the same time 

Kaemmerer 2112 found that in the majority of 
asthma cases the sputum contains Streptococ- 
cus viridans. He regards these micro-organ- 
isms as normal saprophytes of the upper re- 
spiratory passages, but holds that they become 
transformed into antigens when, as a result of 
depressed immunity, they break through the 
natural barrier of the mucous membranes and 
are then absorbed. On the other hand, Val- 
lery-Radot 214 * believes that the significance of 
the pathologic micro-organisms in the bronchi 
of asthmatics lies in the fact that they deter- 
mine the intensity of the bronchitic process, 
which in turn unfavorably influences the 
asthma. Correspondingly, he constders the 
value of vaccine therapy to consist entirely 
in the increased resistance to the bacteria 
maintaining the bronchitis. 

4. Tuberculosis. — Lastly, the question re- 
mains to be considered as to whether tubercu- 
lous infections of the lungs are of significance 
in the production of asthma. The older 
clinicians, such as Rokitansky, as well as a 
number of recent investigators, such as Bande- 
lier and Roepke, Bruegelman, Schroeder, and 
others, are of the opinion that asthma and tu- 
berculosis are mutually exclusive, or at least 
that the incidence of such infections among 
asthmatics is no greater than among indi- 
viduals suffering from other diseases. Con- 
versely, a study of nearly 400 cases with active 
pulmonary tuberculosis by Tocker and David- 
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son 2141 showed the incidence of asthma to be 
approximately the same as in the general 
population. On the other hand, certam 
authors such as Mueller, Jimenez-Diaz, Tur- 
ban and Spengler, and others stress the fre- 
quently observed combination of asthma and 
tuberculosis and point out that tuberculosis 
causes a lowered resistance of the lungs that, 
in turn, predisposes the organism to asthma 
(J. Bauer). As regards the emphasis placed 
by the latter group on the extreme hypersensi- 
tiveness to tuberculin manifested by man) 
asthmatics, it must be said that this alone does 
not in any way warrant the conclusion that the 
asthma is of tuberculous origin, for these re- 
actions may be expressions of a metaspecific 
allerg)- This is well illustrated by the find- 
ings of Oatwav, Gale, and Mowr) 2145 that 
patients with tuberculous tracheobronchitis 
who were most sensitive to tuberculin were 
also sensitive to routine allergen skin tests. 
For some reason, cases of tuberculous tra- 
cheobronchitis reacted more strongly to aller- 
gic tests than did tuberculous patients without 
such lesions, and the most serious bronchial 
lesions occurred in women with clinical evi- 
dence of allerg)'. 

Consolidations in the apex, old scars in the 
hilar region, calcified primary complexes and 
hilar lymph nodes, all of which unquestionably 
indicate recover)- from a tuberculous infection, 
in themsehes emphatically do not speak for or 
against the likelihood of a tuberculous origin 
of the asthma. 

Waldbott 21 * 5 points out that asthma may 
stand in any of four relationships to tubercu- 
losis: (1) Asthmatic wheezing is encountered 
during the course of tuberculosis and is easily 
confused with asthma. Enlarged tuberculous 
glands, strictures of bronchi, and mucus and 
caseous material lodged in bronchi may in- 
duce bronchospasm in patients who are not 
allergic. A pertinent case reported b) Her- 
but 214 * showed at necropsy narrowing of the 
diameters of the terminal bronchi due to the 
presence of tuberculous granulomas through- 
out their walls. Active tuberculosis accounted 
for 4 per cent of Fraenkel’s 2147 “asthma” 
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cases (2) Allergic asthma may become com 
plicated by tuberculosis although this ap 
pears to be rare According to Tocker and 
Davidson 2144 asthma is often favorably in 
fluenced by active intercurrent pulmonary 
tuberculosis However the asthma acts un 
favorably on the infectious process since the 
paroxysms of the former by reason of the in 
tense cough and increased secretions facilitate 
bronchogenic spread of the tuberculosis from 
an active caseo pneumonic focus This un 
favorable effect is particularly marked in pa 
tients with therapeutic pneumothoraces be 
cause of the disturbances in intrapleural and 
intrapulmonary pressures sometimes causing 
temporary re expansion of the lung and even 
reopening of cavities (Vaccarezza and Cac 
chiani Avecedo 1144 ) (3) Tuberculosis may be 
folio ved by allergic asthma — or ha) fever — 
and this is not uncommon (4) In some asth 
matic patients with healed tuberculosis there 
are strong skin reactions to tuberculin while 
the usual skm tests for allerg) are not con 
elusive and complete relief may be afforded 
b> tuberculin therapy in small doses 

Ev eiy asthma patient should be subjected to 
thorough physcal and roentgenologic e\ 
animation for tuberculosis the sputum should 
also be investigated In our own material 2 03 
it was possible to demonstrate a tuberculo 
allergic pathogenesis in about 5 5 per cent of 
alt asthma cases (for a further discussion see 
the section on tuberculo allergic asthma p 
608) 

Only a few French authors consider syphilis 
to play any particular part in the pathogenesis 
of bronchial asthma 

(7) Intoxications 

Little is thus far kno vn concerning the role 
of intoxications as factors predisposing to 
asthma In the section on infections above, 
brief mention was made of the fact that many 
have considered the possibility that asthma 
might occasionally be attributable to toxicity 
rather than to the infection itself since bac 
teria can act not only as antigens in them 
selves but also by means of their toxins 
Another possibility is that as the result of 
bacterial activity of a pathologic intestinal 
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flora or owing to resorption of abnormal deg 
radation products of the intestinal contents 
parasympathetic nerves are stimulated (Hof 
bauer 2119 ) Other authors such as Kaem 
merer 305 explain the bronchospastic effect of 
intestinal toxins as due to the absorption of 
histamine like substances in certain predis 
posed individuals in w hom there is inadequate 
detoxification on the part of the liver In 
any event it is advisable to deal with any 
existing chronic digestive disturbance by pre 
scribing an appropriate diet and not by means 
of laxatives 

(8) Mechanical and Chemical Irritations of 
ll e Mucosa 

Injury to the bronchial mucosa by chronic 
mechanical or chemical irritation is a factor 
that is rarely accorded due cons deration as a 
predisposing or contributory cause of asthma 
It is read ly demonstrable however that 
asthma may be an occupational disease par 
ticularly in the case of pursuits in which re 
peated irritation of the respiratory tract 
brings on chronic inflammation of the mucous 
membranes or in which inhalation of dust 
particles actually damages the mucosa The 
following substances may be mentioned as 
commonly encountered respiratory irritants 
bed feathers with their minute points street 
dust containing fragments of stone as well as 
smoke chalk dust irritating chemical fumes 
odors dyestuffs and various drugs Prophy 
lactic measures consisting of proper ventila 
tion and masks are often of great value 
While the factors mentioned abov e act from 
without it must be borne in mind that mucous 
plugs in the bronchial tree purulent secretions 
i.o. the. bronchi and the contents of bronchiec 
tatic dilatations also constitute important 
mechanical irritations They probably repre 
sent the chief causes of intractable asthma 

(9) Meteorologic and Geologic Factors 
The popular clinical bebef that sudden 
meteorologic changes can evoke asthmatic 
attacks was confirmed by the interesting ex 
perimental work of Nelson Rappaport and 
\lelker 2,511 Preuner 251 and Court right and 
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Courtright. 306 Peters 2132 states that of the 
nonspecific causes of asthma, weather changes 
must be considered among the most important. 
A knowledge of wind direction and the ap- 
proach of bad weather can help us to under- 
stand the patient’s symptoms, and often to 
predict the degree of health he will enjoy 
during the following days. Petersen and 
Vaughan 307 point out that with rather steady 
exposure to an allergen of low activity for 
the individual patient (for example, house 
dust), weather changes might cause an acute 
attack and may be a factor in determining 
fatality. Nelson, Rappaport, and Welker 130 
showed that even when the patient is confined 
to a room in which the air is filtered and can 
therefore contain only very few pollens, sud- 
den atmospheric changes (e.g., a sharp baro- 
metric fall, a rapid rise in the relati\ e humid- 
ity of the air, or rainy weather) can bring on 
severe attacks. Furthermore, when the hu- 
midity is low and the temperature constant, 
the pollen-asthmatic individual shows more 
rapid improxement in the pollen-free chamber 
than when the humidity and the temperature 
are not controlled. Preuner 2 '* 1 demonstrated 
that experimental asthma in guinea pigs is not 
dependent on temperature, humidity, or at- 
mospheric pressure so long as these factors 
remain constant on the day of the experi- 
ment, while rapid changes in these meteoro- 
logic factors increase the axerage sex-erity* of 
the attack by about 50 per cent. Although 
Courtright and Courtright 30 ® found that single 
fixed atmospheric conditions had some effect 
on the incidence and sex-erity of inhaiant 
sensitization and shock in guinea pigs, they 
agree that “shifts” in the weather conditions 
had far more influence. This new field of 
experimental meteorobiology promises to be- 
come highly- important in future therapeutic 
studies. The results of these inx-estigations 
confirm clinical observations to the effect that 
asthmatic individuals feel considerably* bet- 
ter in a dry warm climate than in a damp en- 
x-ironment, and that the most unfavorable 
conditions are frequent abrupt changes in 
temperature and humidity. This explains 
why infectious asthma so often disappears in 
Arizona, for example, xxhile it is exacerbated 
near rix-ers, lakes, swamps, and forests. 

*“ Pm«s, J - Illinois M J SJ; 473, 1941 


High altitudes also hax-e a beneficial in- 
fluence on asthma At about 4,000 feet, 
many asthmatics remain symptom-free as 
long as the climate is dry and ex-en This 
may be due, at least partially*, to lmprox-ed 
\-entilation of the lungs. Furthermore, the 
decrease in air pressure and in humidity also 
ptav an important part. Whether or not 
high altitudes are beneficial in a gixen case, 
can be determined only* by* a more or less 
lengthy sojourn in the mountains. 

Consideration has been gix-en here only to 
the direct influence of climate and of high 
altitudes. The question of the indirect influ- 
ence of these factors, on the basis of the quan- 
tity of pollen m the air and of the fact that 
fungi flourish far better in damp areas, has 
been discussed m some detail elsewhere 

Moreox-er, it must be remembered that cold 
weather is unfax-orable because it tends to 
promote acute respiratory infections and thus 
serx es to elicit asthma attacks, either specifi- 
cally (as a result of bacterial sensitix*ity) or 
nonspecifically. Lastly, as Duke has pointed 
out, indmduals with hypersensitix eness to 
cold may hax*e asthma along with other sy*mp- 
toms. 

Patients often blame strong winds for the 
sudden onset of their attacks. The unfax-or- 
able influence of wind may be at least par- 
tially explamed by* its cooling effect. Damp 
air, and particularly- fog, tend to elicit attacks. 
Whether this is attributable to the humidity- 
alone, or whether electric influences (fluctua- 
tions of electric potentials) are also inx-olxed, 
has not, as yet, been determined. Another 
possible explanation may* lie in Owens’ demon- 
stration that the amount of suspended solid 
particles in the air is proportional to the fog 
density, and may be fix*e times as great as 
that on a clear day. “Industrial fogs” are 
an exception to the rule; for this condition, 
obserx-ed especially* in some English manufac- 
turing centers, has the opposite effect, prob- 
ably* because the acid content of the air count- 
eracts asthma. 

Van Leeuwen, Tiefensee, and others have 
expressed the opinion that the nature of the 
soil in a gix-en area is of special significance in 
the production of asthma. They found that 
clay soil and marshlands increase asthma, and 
that sandy regions do not. Howex-er, the 
influence of the geologic factor can be nothing 
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more than an indirect one, since a damp con- 
dition of the earth favors the growth of fungi 
and molds 

b) EXCITING FACTORS 

Factors tending to produce asthma can, 
in principle, be of two kinds first, specific 
factors, or allergens, second, nonspecific fac- 
tors, or pathergens The latter category, 
which includes such diverse stimuli as cold, 
wind, and irritating gases or vapors, as well 
as physical exertion and emotional upsets, 
will not be considered here The substances 
that specifically elicit attacks may be divided 
into two mam groups exogenous allergens, 
which influence the organism from without, 
and endogenous allergens, which are formed 
within the organism 

(1) Exogenous Allergens 

It would be practically impossible to list 
all the substances that have been identified 
and reported during the course of years The 
most commonly encountered exogenous aller 
gens have already been mentioned m Fart 
Two Here we shall merely make a few 
general comments concerning the most im 
portant allergens 

From the practitioner’s viewpoint, the fol 
lowing division by groups, which naturally 
include only the most important agents, may 
be helpful We distinguish asthma due to 
plants, dust, molds, rusts and smuts, animal 
substances and emanations, foods, drugs, 
chemicals, and physical agents Needless to 
say, grouping of this kind cannot be absolutely 
precise, since there may be some overlapping 
The trade and professional personnel that are 
are most commonly affected by occupational 
asthma are bakers, furriers, printers, spinning 
mill workers, upholsterers, barbers and hair- 
dressers, hat makers, rag sorters, pharmacists, 
dentists woodworkers, poultry dealers, coffee, 
soy, cocoa, and castor bean handlers, jewelers, 
chromium workers, and refrigerator repair- 
men (Sternberg and Sorrel 993 ) Derbes and 
Wmsor 2109 have discussed the mechanism and 
causative agents of occupational asthma in 
laboratory w orkers, food handlers, jewelers, 
beauticians, pharmacists and chemists, and 
furriers 

Asthma Due to Plants — Asthma due to pol- 


len is discussed separately in chapter XXI A 
number of authors, including Row e 1 3 and 
Peipers, point out that pollens can evoke 
asthma more frequently than is commonly 
supposed even at times other than the hay 
fever season One of us has seen a severe 
attack of asthma at Christmas time caused by 
the pollen of mimosa (Acacxa dealbata) used 
to decorate the table 

Furthermore, there are many recorded in 
stances in which the odor of flowers, bushes 
or trees evoked asthmatic attacks, the same is 
true of odoriferous fruits Some doubt exists, 
on the other hand, as to the nature of the 
allergen in those cases in which the asthmatic 
attacks appear while the patient is threshing 
or loading grains, or sleeping on straw The 
possibility of a strictly physical hypersensitive- 
ness must be considered in cases of this kind 
(Urbach and Steiner 688 ) Moreover, as has 
been instances on page 10, the products of 
parasites in grains (Ancona 43 ) may also be 
responsible in some occasional instances 
Plants assume especial importance in view 
of the numerous and widespread instances of 
hypersensitiveness to cottonseed, kapok, orris 
root, and vegetable gums, as well as to van 
ous types of woods It is necessary to de 
termine in each case whether the wood itself 
or such contaminants as molds and fungi or 
even chemical ingredients (particularly resins), 
represent the causative agent 
Asthma Due to Dust— Since Kern 879 and 
Cooke 871 first called attention to the signifi 
cance of dust as an allergen, it has been identi- 
fied as the causal agent in a constantly 
increasing number of cases The size of this 
group depends, of course, on just what sub- 
stances — or, rather, just how many substances 
— one chooses to call 1 dust ” If one includes 
the dust that promotes asthma in workers in 
coffee-roasting establishments, in shops and 
warehouses handling tea, chestnuts, and 
other products, in carpentry shops and drug- 
stores, as well as in stables, pet shops, and 
laboratories, this group becomes practically 
unlimited in extent Therefore, strictly 
speaking, the allergen “dust” should be under- 
stood to represent only those kinds of dust 
that, so far as one can ascertain, are not com 
posed of particles of any one specific substance 


»»Rowe,A II Arch int Med 19 495 1927 
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Thus, none of the types of dust just mentioned 
should properly be included ; for, in the strict 
sense of the word, dust should here mean house 
dust, as well as street dust. This does not 
imply, of course, that one should not make 
every’ effort to determine the origin and com- 
ponents of the dust in each case. 

Naturally, house dust is composed of a 
great variety of substances, including above 
all the products of animal epidermis, and the 
content of bedding and upholstered furniture, 
as well as molds, fungi, and other constituents. 
When one examines this question more closely , 
it is interesting to find that many patients 
react with asthma only to the dust from their 
own homes or places of work, while others are 
also hypersensitive to dusts of different origin. 
In the latter type of case, one must investi- 
gate the individual patient, in order to de- 
termine whether the reactions are due to the 
fact that the foreign dusts contain appreciable 
quantities of the same allergens to be found in 
the autogenous dust, or whether the reac- 
tivity of the patient has become nonspecfic 
or metaspecific. The writers are, therefore, 
in agreement w ith Row e, who holds that there 
is no such thing as a special house dust aller- 
gen per se, but that the effect of the house dust 
extract is attributable to the sum of the effects 
of its various components. It seems likely, 
howe\er, that in a given case one of the com- 
ponents is the chief offender, and that it must, 
therefore, be identified and remo\ed. In this 
connection it is interesting to note that Cohen 
and his associates 575 have demonstrated that 
cotton linter dust does not act as an allergen 
until the linters ha\ e been stored for sexeral 
months, and that, moreover, the allergenic 
action of lmter dust is independent of that of 
cotton dust. 

Hypersensitiveness to dust is generally best 
diagnosed in the following manner. When it 
has been determined, by means of the en- 
vironmental tests, that the asthma is directly 
associated with the patient’s presence in a 
given room, and when no special cause can be 
discovered there, the dust of the room is col- 
lected, according to the instructions on page 
200, and cutaneous or bronchial tests are 
made with extracts of it. If these tests are 
posit he, the furnishings most likely to give 
off dust (cushions, rugs, hangings, sofa, etc.) 
are closely examined, in order to obtain an 


idea of the allergenic potentialities of these 
objects. In this manner, one often succeeds 
in discovering the exact cause and in subse- 
quently achiex ing a cure, either by remox ing 
the guilty substances or by’ instituting hypo- 
sensitization measures. 

The same procedure is employed to analy’ze 
occupational dust in cases in w hich the attacks 
appear not in the home, but in the patient’s 
place of work. Thus, flour and flour modifiers 
constitute an important cause of asthma in 
bakers and millers, animal danders in farmers 
and horsemen, and so on Some idea of the 
importance of painstaking investigation of 
environment is given by' the following ex- 
ample. Hanhart 2154 reported the case of a 
mechanical engineer who suffered asthmatic 
attacks in a metal foundry, the cause was 
found to be hypersensitiveness to the lyco- 
podium used to powder the sides of the molds. 
Another pertinent example is the asthma ap- 
pearing in goldsmiths, watchmakers, and 
jewelers, and occasionally found to be due 
to the dust of octopus gristle (sepia bones) 
used for polishing (Antona, 919 Weston 9, °). 

In view of the fact that almost all testing 
is done cutaneousiy nowadays, it should again 
be mentioned here that numbers of cases are 
observed in which the patient manifests hyper- 
sensitiveness to autogenous dust only on 
bronchial testing, and in which skm tests are 
always entirely negative For further de- 
tails the reader is referred to page 628 

Molds, Smuts, and Rusts — The allergens of 
this group ha\e been discussed in some de- 
tail in chapter Xni (sec. D). Howexer, the 
evaluation of the importance of fungi in re- 
spiratory’ allergy is still somewhat subject to 
controx-ersy. While Waldbott 15 * 3 regards the 
role of fungi as being nothing more than that 
of a complicating factor, and Browning 93 * 
concludes that only’ a few of the skin reactions 
obtained w ith molds seem to have real diag- 
nostic significance, Jlminez-Diaz, 21 ^ xan Leeu- 
wen, 7 ” and others consider fungi to represent 
the chief cause of the asthma that is so com- 
mon along the coasts of Spain and Holland. 
In a case of asthma in which the attacks oc- 
curred only’ when the patient returned to his 
father’s house in a suburb of Philadelphia, the 


«** Ha-vhait. E : Deutsche med. W chuscbr W. 1110, 1934 
*»• Jimenez Diaz, C, Sischez Cetnca. B, and Peru, J J. 
Allergy 3: J96, 1933 
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senior author ascertained the cause to be 
h>persensitiwtj to molds The} were found 
abundantlj on the first floor (Figs 26? 264) 
While skin tests with mold extracts were en 
tirely negative an attack of asthma was 
promptly induced b\ a bronchial test In 
the southeastern portion of the United States, 
the junior author has seen more than a score 
of patients with nocturnal attacks due to fun 
gus infested mattresses Several of the latter 
yielded a pure culture of ispergilhis mger 
and the remainder mixed cultures of molds 
En\ ironmental (night) tests gave clear cut 
responses and some of the patients mam 
fested huge intradermal reactions \[I cases 


of slices of cooked white potato n various 
rooms of the home or place of w ork If molds 
appear thev are identified bv a oncologist and 
extracts prepared according to the predomi 
nance of the indnidual species 

ls//;?wo Due to f mrnal Products and Em 
anations — The literature contains a great 
man> cases in which hypersensitiv eness to 
horses cattle sheep dogs cats rabbits mice, 
and poultrv was defimtel} proved to be the 
cause of asthma Furthermore numerous in 
stances ha\e been observed in which the al 
lerg} wasonh in relation to processed feathers 
horsehair or sheeps wool Lastl} there are 
patients specificall} hypersensitive to bees, 



Examples or Mold i ness in Home Regarded as Dky by Mold asthmatic Patient 
Fig 263 Mold gro nng on certificate Fig 264 Mold gro ung in unused box 


were controlled b} discarding the offend ng 
mattresses and b} h} posensitization therap} 
But regardless of whether fungi are a pri 
mat} cause of asthma or onl} secondarily 
invade the bronchial mucosa the fact remains 
that special therapeutic attention is indicated 
including specific desensitization and intensive 
treatment with iodides Lastl} it must be 
stressed that skm tests are frequent!} of no 
significance whatever in regard to fun e i posi 
tive reactions are often observed when the 
patient manifests absolutel} no clinical sensi 
tivit} and vice versa But the result of 
bronchial tests (inhalation of suspensions of 
molds) ma> be interpreted as specific the 
reaction is positiv e w hen an attack of asthma 
ensues within a few hours Another method 
introduced b} the senior author is the exposure 


flies lice bedbugs (Sternberg 15 6 Lahoz and 
Recatero 377 ) and w orms While some of 
these patients react onl} to the epidermal sub 
stances of the animals ('dander hair feathers), 
the degree of h}persensiti\ eness in others is 
so great that the rpere emanation of a given 
animal suffices to elicit an attack 

I stlnna Due to Foods — According to Pesh 
km Rackemann and other observers foods 
are the most common causes of asthma in 
children while the} are responsible for onl} 
a small percentage of cases among adults 
Tliis maj perhaps be explained b} the fact 
that in children the intestines are more per 
meable to nutritional protein thereb} making 
possible allergization b} ordinaril} innocuous 
foods 

An} mgestant can in principle produce 
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asthma. The reader is, therefore, referred to 
the discussion of nutritive allergens on page 
295. In occasional instances, the mere odor 
of the food suffices to evoke an extremely 
sex ere attack — eg., the odor of milk (Creyx), 
of eggs (Dekker), or of fish (Kaemmerer, 
Klewitz). According to Sticker, the Polish 
king Jagetlo suffered asthmatic attacks from 
the odor of apples. The writers saw one pa- 
tient whose hypersensitix eness to fish was of 
such an extreme degree that she reacted with 
severe asthma and urticaria after merely 
passing by a fish store; and the ingestion of 
0.2 Gm. of fish propeptan (that is to say, fish 
protein digested to the peptone stage) elicited 
similar symptoms. The fact that the attack 
often appears only many hours after the in- 
gestion of the allergenic food suggests that 
sometimes not the food itself but certain of its 
products in digestion may possibly be the 
allergens responsible. 

The search for the allergen in nutritive 
asthma should never be undertaken bv means 
of skin tests, but by the most cautious ad- 
ministration of the suspected food substance, 
or preferably by the propeptan diet method 
(see p. 190). 

The statements of patients to the effect that 
they have food asthma because the> suffer 
attacks following ingestion of certain foods, 
are often proved by tests to be erroneous, in 
instances of this kind, the meal merelj acts 
mechanically toward enhancing an attack in 
a case of asthma based on some other cause. 
It is not advisable, therefore, for asthmatic 
individuals to eat too heanly at one time or 
too soon before retiring for the night. 

Asthma Due to Drugs. — The reader will find 
on page 323 a summary of the drugs known to 
be capable of evoking asthma. Here we shall 
merely mention the fact, first pointed out by 
van Leeuwen, lH? that about 10 per cent of 
all asthmatics react to acetylsalicylic acid 
(aspirin), even in very small doses (10 to 100 
mg.), and that these attacks are usually very 
severe and of long duration. Since skin tests 
with aspirin are almost invariably negative, 
it is advisable to test patients of this kind by 
placing a small quantity of aspirin under the 
tongue. As soon as symptoms appear, the 
aspirin should be rinsed out with vinegar. 

Drugs administered parenterally (arsphen- 
amine, sulfonamides, quinine, insulin, and 


other glandular extracts) and animal sera 
also, though less frequently, cause asthma. 

Moreover, asthma in druggists, as well as in 
workers in pharmaceutic establishments, may 
also be due to lycopodium, ipecac, podophyl- 
hn, rhubarb, and digitalis. 

Asthma Due to Chemicals.- — The reader is 
referred to page 293 for a discussion of chemi- 
cals most commonly responsible for asthma. 

Asthma Due to Physical Agents. — Just as 
urticaria can be elicited by physical agents, so 
also a number of cases have been recorded, 
particularly by D uke*® 7 in which asthmatic 
symptoms, usually m association with urti- 
caria, were evoked by cold or heat To avoid 
any possible misunderstanding, it must be 
stressed here that this group does not include 
those instances in which abrupt changes of 
temperature, for example, serve to evoke at- 
tacks that represent a nonspecific overex- 
citability of the bronchial neuromuscular ap- 
paratus. The group under consideration here 
includes those patients who never suffer 
asthma attacks unless they take cold baths or 
drink cold water as in some cases, or unless 
they have a rise of temperature as a result of 
external influences or excitement, as in others. 
Occasionally typical attacks can also be evoked 
by sunlight. As for the pathogenesis of these 
cases, it is as yet uncertain whether a true 
allerg}' based on an antigen-antibody reaction 
or a nonallergic pathergy is involved (for fur- 
ther details, see p. 30). 

Lastly, the group of physically induced 
asthmas also includes the not entirely uncom- 
mon cases oi mechanical hypersensitiveness of 
the bronchial mucosa (Michelson), which was 
proved to be of truly allergic origin by Urbach 
and Sterner, KS by means of the demonstration 
that it completely fulfilled the four criteria of 
Doerr 

(2) Endogenous Allergens 

According to our nomenclature, there are, 
in principle, two kinds of endogenous allergens: 
auto- and hetero-endogenous. 

Practically nothing is known concerning the 
former kind and its connection with asthma. 

It is possible, how ever, that this group may in- 
clude those cases that are associated with 
some endocrine disturbance — e.g., of the 
ovaries. This view would seem to be sup- 
ported by the favorable results sometimes 
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obtained with premenstrual serum More 
over, one might possibly be entitled to arrive 
at the same conclusion with regard to those 
patients whose condition improves following 
eradication of existing constipation, colitis, or 
other gastro intestinal disorders In such 
cases, abnormal digestive products might act 
as endogenous allergens in the intestines 
Lastly , one may also include here those rare 
instances in which asthma appears only after 
great physical exertion (Domains), in these, 
it might be supposed that the muscles release 
products to which the organism (and, specifi- 
cally , the lungs) in time becomes hypersensitive 

Far more is known about the hetero endog 
enous allergens These include bacteria and 
worms Everything of importance concern- 
ing the former has been dealt with in the sec- 
tion on hetero endogenous allergens As for 
the causal rftle of worms m asthma, the litera- 
ture contains a number of conclusive examples, 
which are discussed in the section named 

5. Pathogenesis 

As is well known, the term bronchial asthma 
designates a disease characterized by repeated 
episodes of acute pulmonary emphysema and 
respiratory distress, resulting from a decrease 
in the caliber of the lumens of the lower air 
passages The more or less sudden onset of 
the attack is usually accompanied by the 
formation and laborious expectoration of an 
extremely viscid bronchial secretion 

According to the present consensus, the 
attack is brought on partly by a spasm of the 
bronchial musculature, and partly by the sud- 
den dilatation of the capillaries of the bronchial 
mumsa., followed hy acute swelling of the 
mucous membranes The vasodilatation 
causes the lumens of the smaller bronchi and 
bronchioles to become so constricted that the 
passage of air meets with considerable re 
sistance, especially on expiration Along with 
the swelling of the mucous membranes there 
is an increase in secretion, and the resulting 
viscid mucus occludes many of the bronchi 
and bronchioles, thus seriously interfering 
with respiration Another theory explains 
the attack as the result of reflex irritation 

According to the studies made by Cterf, 215 * 
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d’Abreu, 2107 and others in regard to the bron- 
chial mucosa during asthmatic attacks the 
local changes were characterized by swelling, 
congestion, and edema The mucosa was 
found to be covered with adherent mucoid or 
purulent secretions In some bronchi, fibrin 
plugs as also seen at autopsy, were observed 
The microscopic picture generally presents a 
thickening of the walls of the small bronchi, 
involving both the muscle tissue and the mu- 
cous membrane The degree of the participa 
tion of these two layers varies from case to 
case, according to the studies of material 
available There appears to be an interesting 
parallel between the histopathology and the 
clinical course of the disease patients whose 
attacks were regularly accompanied by a dry 
cough — thus, cases in which bronchospasm 
appeared to dominate the disease — presented 
at necropsy a microscopic picture char 
actenzed by hypertrophic bronchial muscle 
tissue, as well as in occasional instances by 
atrophy' of the bronchial mucous membranes, 
however, patients whose attacks were usually' 
accompanied by profuse secretion showed only 
slight alteration of the musculature, but very 
marked thickening of the mucosa (Herbst 2158 ) 
The theory' that the spasm of the bronchial 
musculature is caused by’ an abnormal excita- 
tion of the parasympathetics has been dis- 
cussed in detail on page 569 This view is 
supported by (1) the results of animal ex 
penments m which it was possible to achieve 
bronchospasm with acute pulmonary em- 
physema by stimulating the vagus of an iso- 
lated lung, moreover, Ritmann, experimenting 
with human bronchial muscle tissue removed 
shortly after death, showed that stimulation 
of the vagus produced constriction, and of the 
sympathetic nerve, bronchodilatation, (2) 
the fact that epinephrine, which acts on the 
sympathetic nerves, dilates the bronchi, and 
(3) the fact that atropine, which paralyzes the 
end organs of the v agus, has a similar effect 
Hurst 2159 has expressed a broader viewpoint 
in defining asthma as the reaction of an o\ er- 
eccitable bronchial system, including the 
medullary center, the vagal nerve endings, and 
the bronchial musculature and mucosa, tto 
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blood-borne irritants and to reflex and psychic 
stimuli. This irritable bronchial system, 
which, according to Hurst, constitutes the 
‘‘asthma diathesis,” is a congenital and often 
inherited constitutional abnormality 
Years ago, Struempell raised the objection 
that the assumption of a tagal neurosis as the 
cause of asthma could not possibly explain 
the exudative manifestations accompany ing 
the disease He considered the exudative 


and Rigler and Kouchy 216 - on the basis of 
roentgenologic studies using iodized oil. Ac- 
cording to these authors, the asthmatic at- 
tach is primarily due to a plugging of the 
bronchi by the mucus resulting from the hy- 
persecretor\ acti\it\ ot the bronchial glands 
(Tig 265) Such plugs have been found on 
bronthoscopv and remo\al of them has re- 
lie\ed asthma On the other hand, not all 
e\en of the fatal cases show increased secre- 



Fic 265 Case of Chronic Asthma 

Bronchogram (with lipiodol) showing occlusion of man) bronchi b> mucus plugs (some indicated bv arrows) 
(Courtes> Dr L Solis Cohen) 


secretory' process as the essential factor, and 
regarding it as playing the same role in asthma 
as in mucous colitis, urticaria, intermittent 
hy'drarthrosis, and migraine The view that 
swelling of the mucous membrane, with in- 
creased secretion of the bronchi, is of greater 
significance than the bronchospasm, is also 
championed by Walzer 360 on the basis of 
clinical investigations, and by Steinberg’ 1 * 1 

*"■ " M Journal Lancet 56 117 1936 
J Allerg} 3 1 39, 1932 


tion of mucus or bronchial plugs It seems 
reasonable, therefore, to assume that both 
spasm of the bronchial musculature and edema 
of the bronchial mucosa play a part m the 
pathogenesis of asthma Moreover, this xiew 
received considerable support from more re- 
cent investigations that demonstrated the 
relationship between intramural bronchial 
nerves, on the one hand, and the smooth 

•w Riglei, LG, and Korcsy, R Am J Roentgenol 39 3s3, 
ms 
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muscle and the mucous glands of the bronchial Gruehl 2154 found that among 20 pigs allergized 
walls on the other, in mediating motor and with horse dander prior to or during preg 
secretory control Furthermore, the nerves nancy, the offspring of 18 were also allergized 
of the mucous membranes are also said to Similar results in sensitization via the bron- 
function as receptor end organs (Glaser and chial route have been reported by Alexander, 
L R Mueller) Autopsy results led Racke- Becke, and Holmes 11 Manteufel and Preuner 82 


mann 2 ' 68 to suggest that m younger patients 
the symptoms depend mostly on broncho 
spasm and perhaps mucosal edema, whereas, 
when the asthma has persisted for a period of 
time, the factor of bronchial exudate enters the 
picture At first the exudate is thin and not 
too obstructive, but at any time its character 
may change until it becomes so viscid, tena- 
cious, and thick, as to occlude the lumen and 
suffocate the patient A further discussion 
of this mechanism will be found in the next 
section 

Lastly, some authors still adhere to the 
Teflex mechanism theory On the basis of 
the fact that stimulation of certain areas of 
the nasal mucous membrane — the so called 
asthmogenic area of Adam — can by reflex 
induce a paroxysm of dyspnea, and that such 
attacks can be stopped by the application of 
cocaine to this region, the theory of reflex 
irritation was propounded Although it can- 
not be denied that there is such a thing as a 
vasopulmonary reflex, this mechanism at most 
applies only to rare cases 

While the above mentioned theories at 
tempt merely to explain the pathogenesis of 
asthmatic attacks, we shall now consider 
some of the experimental studies showing that, 
under certain conditions of exposure, asthma 
can be induced in both human beings and 
animals even without the agency of a heredi 
tary element This can be demonstrated in 
two ways (1) by experimental allergization of 
the bronchial mucosa, and (2) by passiv e trans 
fer of the hypersensitiveness of asthmatic hu 
man beings and animals 

Credit for being the first to show that ex 
perimental asthma could be induced in animals 
by repeated inhalation of foreign protein goes 
to Busson and Ogata 27 and to Ratner and his 
associates 29 80 When animals were aller 
gized by repeated exposure to horse dander, 
they presented definite respiratory and an 
aphylactic symptoms, corresponding to those 
of asthma in man Moreover, Ratner and 
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Prausmtz, 35 and Courtnght and his asso- 
ciates 86 Urbach, Jaggard, and Crisman" 47 * 
succeeded in sensitizing guinea pigs to ragweed 
pollen by the bronchial route and in producing 
typical asthmatic attacks by reexposmg them 
to ragweed pollen inhalation 
Furthermore, the experimental studies of 
Kallos and Pagel 33 are particularly important 
and illuminating These authors demon- 
strated that guinea pigs, when actively or 
passively allergized, react to inhalations of 
the finely pulverized homologous antigen with 
attacks that climcallv, roentgenologically, in 
their response to pharmacologic agents, and 
even immunobiologically correspond in every 
respect to bronchial asthma in human beings 
Clinically, the animals present expiratory 
dyspnea associated with coughing As the 
attack subsides, there is a discharge of viscid 
and often thready mucus that has a high con- 
tent of cells and indeed of eosinophils In 
animals that die during the attack, the pnn 
cipal macroscopic finding is an acute pulmo- 
nary emphysema of extreme degree, only very 
rarely accompanied by hemorrhages 
Kall6s and Pagel succeeded in eliciting 
twenty to thirty allergic asthmatic attacks in 
animals, and thus achieved experimentally a 
condition analogous to status asthmaticus m 
man These animals presented chronic bron- 
chitis, with asthmatic rhonchi in both lungs, 
and a cough productive of sputum rich in 
eosinophils Bronchograms (by means of in- 
stillation of Upiodol), taken both before and 
during attacks revealed principally occlusion 
of the smaller bronchi and acute severe em- 
physema The obstruction was caused by 
bronchospasm, by edema of the bronchial 
mucosa, and by firm plugs of secreted material 
The view that asthma in experimental ani- 
mals corresponds to that arising spontaneously 
in human beings is further supported by the 
pharmacologic response Atropine, which is 
an antispasmodic, acts both prophylactically 


*“* Rathe* B , and Gucehi H L Free Soc E*p« B ol & 
Med 26 8 1928 



Allergic Diseases of Lower Respiratory Tract 


585 


and therapeutically — a finding that experi- 
mentally verifies the favorable clinical results 
obtained by W. Loefiler. Calcium (m doses 
of 5 cc. of a 10 per cent solution given eight 
and four hours before the inhalation") serves 
as a dependable prophylactic. Lastly, epi- 
nephrine has a rapid therapeutic action 
The immunobiologic behavior of the animal 
is also important. The elicitation of the at- 
tacks depends strictly upon the inhalation of 
the specific antigen. The appearance of 
asthma following inhalation of the antigen is 
entirely independent of the antibody content 
of the blood, and requires only the presence of 
fixed antibodies in the lungs Thus, animals 
sensitized a long time before, and without 
circulating antibodies in the blood, reacted as 
strongly as ever. Furthermore, it was shown 
that the offspring of an allergized mother also 
responded to inhalation of the antigen used to 
sensitize the mother. Further, both types of 
intra-uterine transfer of allergy were observed 
— namely, active and passive allergizatton 
Histologic examination by Bergstrand llfc> 
and Pagel* 1 ** yielded findings that correspond 
to the available reports on chronic bronchial 
asthma in human bemgs The picture is 
dominated by the enormous eosinophilic reac- 
tions in the walls of the smaller bronchi, which 
leads to the formation of eosinophilic granulo- 
mas and marked alterations in the bronchial 
wall, including edematous swelling and thick- 
ening of the basement membrane. Lastly, 
eosinophilic pneumonia can be found, the 
cells being present in the lumen of the alveoli 
As a result of the pathologic changes in the 
bronchi, there occur such alterations of the 
air content of the parenchyma as emphysema 
alternating with extensive atelectases, often 
associated with consolidation or even hepati- 
zation. 

It is interesting to note that considerable 
agglomerations of eosinophils are sometimes 
observed in the spleen. 

Lastly, Kallos and Pagel have shown that 
the inhalation of a fine spraj of a histamine or 
acetylcholine solution will elicit attacks that 
correspond, symptomatica II}', to those of aller- 
gic asthma in human beings. However, the 
histologic and immunobiologic findings are 

*“* Beiosiund, H • Acta path et microbiol. Scandinav. S. 2j1. 

1928 

**Pacei 1 W Virchows Arch f. path Anot —Si. 5^0, 1932 


such that these substances cannot be regarded 
as the decisive factors in the production of the 
tissue reaction considered typical of bronchial 
asthma. 

As for the unintentional production of ex- 
perimental asthma m human beings, the reader 
is referred to the material presented on page 
10 

6. Pathology 


In contrast to the period prior to 1931, when 
the literature included only a few autopsied 
asthma cases w ith microscopic examination (33 
instances according to Coca 1 ), the past decade 
or so has brought forth a rather impressive 
quantity of material. Thus, Lamson and 
Butt” 167 ' reported 4S additional necropsies, 
Hilding 1163 39. Rackemann 2163 10, Colton and 
Ziskin" 170 9, Thieme and Sheldon, 7171 Bases 
and Kurtm 5175 and Craige 5173 7 each, Chafee 
and his associates 5171 6, Unger 3171 5, Pratt 117 * 
4, Jorgensen 1177 3, and Michael and Rowe 117 * 
2, in addition to quite a few others who each 
performed 1 autopsy These cases are not to 
be confused, however, with those of persons 
who. as Thieme and Sheldon 3171 have aptly 
put it, “died with, but not of, asthma”; nor 
of those who died as the direct result of thera- 
peutic measures, especially administration of 
morphine Cohen and Rudolph 5173 alone have 
described postmortem findings in 5 cases in 
which morphine apparently was responsible 
for death. 

There is, unfortunately, no agreement as to 
the number of autopsies of cases of asthma re- 
ported in the literature. Some are rejected as 
having had asthma, but not having died during 
an attack, and others are not regarded as being 
examples of true bronchial asthma. Thus, 
including his own cases, Craige 2173 estimates 
the number of genuine cases to 1941^ as 59. 
Rachemann 1153 reported necropsies on 50 cases 
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with asthma as the presenting symptom, but 
found pathology which he regarded as typical 
of asthma in only 27 of them to these he 
added from the literature up to 1944 a total 
of 55 cases which fulfilled the clinical and 
autopsy criteria of the disease Lamson, 
Butt, and Stickler 2180 added to their original 
series 2167 86 autopsies of “fatal asthma,” but 
many of these patients admittedly had other 
diseases which simulated the clinical symp 
toms of asthma, and should perhaps have 
been designated as suffering from paroxysmal 
dyspnea 

There is no really pathognomonic patho- 
logic picture of asthma, but certain changes 
are so commonly observed that they may' be 
regarded as characteristic Grossly, autopsy 
after a patient dies in a paroxysm invariably 
discloses the known signs of emphysema when 
the thorax is opened, the lungs do not collapse, 
but are voluminous and distended, the dia 
phragm is situated low , the borders of the lungs 
extend over the mediastinum, and finger im- 
prints remain depressed In cases of long 
standing, emphysematous blebs are not un- 
commonly' observed as secondary changes 
The lungs are often pale or grayish in color 
with a fine bluish mottling, which is uniform 
throughout The peribronchial and medias 
tinal lymph nodes are often enlarged The 
cut surface of the lungs often presents rather 
small atelectatic areas Many of the bronchi 
are filled with plugs of thick tenacious mucus 
and fibrin as well as cellular elements and 
dSbns The heart sometimes shows hyper 
trophy of the right ventricle Microscopically 
the walls of the small bronchi are generally 
thickened, this thickening involves both the 
muscle and the mucous membrane, but the 
degree of involvement of each of these layers 
vanes considerably from case to case In this 
respect, there seems to be an interesting paral 
lei, according to Herbst, 2158 between the micro 
scopic picture and the clinical course of the 
disease (see above) The smaller bronchi 
and. alveoli may' be more or less enlarged de 
pending on the degree of emphysema 

Pneumonia is a frequent terminal compli- 
cation at autopsy The cardiac findings will 
be considered m a separate section below 
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On microscopic examination the bronchial 
muscles frequently show the effects of work 
hypertrophy Occasionally, as illustrated in 
Figure 265, the lumens of the bronchioles 
are completely obliterated for brief distances, 
after which one observes small saccular dila 
tations (Brule 2181 ) Although these changes 
might be interpreted as anatomic proof of the 
bronchospasm theory of asthma, it must not 
be forgotten that the same changes are ob- 
served in chronic bronchitis, the hypertrophy' 
of the musculature may be due, therefore, to 
overwork of the muscles resulting from pro 
longed strenuous coughing 
The mucous membrane presents narrowed 
and elongated ciliated epithelial cells, the 
lower parts of which often appear stretched 
out and nearly thread/ike Here and there 
these cells are cast off and replaced by cuboidal 
cells that consist at some places of one and 
elsewhere of several layers Between the epi 
thelial cells there are exceedingly numerous 
goblet like cells that in some areas outnumber 
the epithelial cells, and that virtually may 
replace the normal columnar ciliated cells — 
an instance of metamorphosis in the pathologic 
sense Hildmg 2168 emphasizes this loss of cilv 
ary function as the essential cause of death, 
since it produces a profound disturbance m 
the normal mechanism by which bronchial 
secretions and exudates are removed The 
basement membrane of the epithelium is 
usually hyahnized and thickened Moreover, 
the mucous membrane is hypertrophied, lead 
ing to the formation of longitudinal folds on 
the surface of the membrane, beneath these, 
there are transverse folds resulting from the 
contraction of the hypertrophied circular 
muscles The longitudinal folds may be de- 
veloped to such an extent and may be so 
close together that they narrow the lumens of 
the bronchioles down to threadlike slits 
The subntucosa shows dilatation and over- 
filling of the blood vessels Between the 
capillaries there occur cellular infiltrations 
composed of lymphocytes and particularly of 
eosinophilic leucocytes Hemorrhages into 
the mucosa may also be encountered The 
mucous glands are abundantly filled with 
mucus 
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Within the bronchioles themselves, one finds 
varying amount of exudate, the quantity 
apparently depending on the type of asthma 
present. The secretion is viscid, mucinous, 
and thready, and contains, in addition to 
Curschmann spirals and Charcot-Lcyden crys- 
tals, numerous cellular components consist- 
ing of cast-off epithelial cells, eosinophilic 
and other leucocytes, and erythrocytes, as well 
as fibrin. The inspissated secretions occlude 
the air passages and are adherent to the walls, 
suggesting that death occurs from asphyxia 



Fig 266. P*tholog\ or Bronchial Asthm\ 

Photomicrograph of medium-sized branch bronchus 
from asthmatic patient show ing large mucus plug filling 
bronchial lutnen (Mu), partial loss of abated epithelium, 
diffuse inflammatory cellular mfiltraUon, large!) eosino- 
philic, in submucosa (Er), and marked h) pertroph) of 
bronchial muscle (Br Mj. 

(Courtes) Dr. B A Goule) ) 

In summary, the pathologic picture in pa- 
tients dying of asthma is characterized by a 
majority of the following features: 

(1) Lobular or generalized emphysema, 

(2) Increased thickness of the bronchial wall 
with narrowing of the lumen, due to hyper- 
trophy of the bronchial musculature (espe- 
cially in chronic cases) or hypertrophy of the 
mucosa, sometimes leading to an in-folding of 
the mucosa; 

(3) Thickening and hyalinization of the 
basement membrane of the medium-sized 
bronchi; 

(4) Enlargement or sacculation of the 
bronchi; 


(5) Hyperplasia and hypersecretory ac- 
tixity of the goblet cells of the mucosa, 

(6) Hypertrophied and overactive mucous 
glands and goblet cells with excessive mucus 
in the bronchial lumen, and often plugs of 
thick tenacious mucus and fibrin in the me- 
dium- and e\ en targe-sized bronchi, 

(") Thickened submucosal layer, the vessel 
walls may be thickened, 

(8) Eosinophilic infiltration of the mucosa, 
and at times of the musculature, the tracheo- 
bronchial lymph nodes, and the peribronchial 
tissues, 



Fig 267 Pathologx of Bronchial Asthma 
Photomicrograph of same patient as in Fig. 266 Xote 
mucus plug (Mui, h)ahnization of basement membrane 
of mucosa (H), irregular loss of ciliated epithelium, h>- 
pertroph) of bronchial muscle (Br M) 

(Courtes) Dr B A. Gouley) 

(9) Partial loss of epithelial lining of bron- 
chi, and frequently metamorphosis 
Many of these lesions are illustrated m Figs. 
266 and 267, the sections having been taken 
from a woman aged 53 who died of asthma. 

The present writers have had the oppor- 
tunity of examining 10 cases post mortem and 
histologically. In agreement with Lamson 
and Butt, 21 ® 7 Rackemann, 2163 Hikling,* 16 * and 
many others, they are of the opinion that 
death from asthma is due chiefly to the forma- 
tion of tough sticky plugs that occlude the 
bronchi and lead to suffocation. Asphyxia! 
death in asthma, then, results from bronchial 
obstruction based on the following factors: 
overproduction and retention of mucus, muscu- 
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lar contraction of the bronchi, and mucosal 
edema 

It is of special significance that almost all 
of the demonstrable pathologic changes ob- 
served in human beings who died of asthma 
were also found by Ratios and PageP in 
connection with experimental asthma in am 
mals, as described in the preceding section 
Consequently a rather characteristic patho- 
logic picture of asthma emerges However, 
the same findings, except for the tissue eosino- 
phiha, can also be produced by such terminal 
conditions as cardiac decompensation and 
pneumonia, or by complicating diseases such 
as bronchiectasis 

Lastly, the following interesting findings in 
occasional instances have been reported In 
7 cases of asthma, Harkavy 2182 found perivas- 
cular eosinophilic infiltrations, resembling 
those of periarteritis nodosa, m nodules present 
in the subcutis Bahrmann 2,83 Rackemann 
and Greene, 2181 and Trasoff and Scarf 2155 had 
previously described necrosis of the media in 
the larger arteries, as well as degeneration of 
the elastica, and marked infiltration of the 
adventitia and intima with eosmophile cells — 
i e , the pathologic picture of periarteritis 
nodosa Other instances of similar lesions, 
including intimal thickening of the small ves- 
sels, necrotizing arteritis, endarteritis oblit- 
erans, fibrosing arteritis, and granuloma 
formation, particularly of the heart, lungs, and 
serous surfaces have been reported by Har 
kavy 2186 and Rackemann 2187 as found at 
necropsies of asthmatics In Baker’s’’ 188 case, 
the vessels of all organs were involved It is 
suggested that the periarteritis nodosa is 
rather a pathologic picture occurring m the 
progress of asthma than a disease in itself 
The changes are reversible, according to 
Harkavy 2188 Patients of this type may' be 
distinguished from the usual asthmatic case 
by a high blood eosinophilia (at least 25 per 
cent), transient pulmonary eosinophilia, and 
electrocardiographic changes The recogm 
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tion that periarteritis nodosa is encountered 
not uncommonly m association with severe 
types of asthma suggests that a lesion of the 
blood vessels is a part of the fundamental 
process (Harkavy 0189 ) On the other hand, 
there are reports that periarteritis nodosa may 
occur in patients without any symptoms of 
allergy 

Debre, 2190 Harkavy, 2182 Chafee 2171 and their 
associates found that asthmatic individuals 
may present marked eosinophilia of the bone 
marrow, during both the attacks and the 
symptom free intervals 

Bahrmann 2183 and Chafee 0174 found diffuse 
myocarditis with eosinophilic infiltration in 
fatal cases of asthma 

A unique case of fatal bronchial asthma 
showing an “asthmatic reaction” in an ovarian 
teratoma was described by Thomson 2191 
An evidently asphynal asthmatic death fol- 
lowed an injection of morphine At autopsy 
nearly all the pulmonary lesions mentioned 
above were found, along with the presence of 
mucus in some of the alveoli In addition, 
an ovarian teratoma existed showing typical 
respiratory epithelium The latter showed 
“asthmatic” changes similar to those in the 
bronchi, such as eosinophilic infiltration, 
Charcot Leyden crystals, and a thickened 
basement membrane 

Finally, Hagen 2193 discovered pathologic 
changes in almost all the cervical ganglia re 
moved from 7 patients with severe bronchial 
asthma These included hypertrophic glo- 
merulus like formations, vacuolation, and 
granular degeneration in the bodies of the 
ganglia and the processes, and an increase in 
multinuclear ganglion cells 

7 Symptomatology 

Clinically, asthma may be broadly defined 
as a recurrent d> spnea, generally paroxysmal 
in nature, accompanied by wheezing and 
usually by coughing It may take any of six 
clinical forms (1) respiratory oppression, 
causing a subjective sense of tightness in the 
chest and objective difficulty in taking a deep 
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breath; there is no wheezing during this stage, 
(2) the “wheezing or pre-attack” stage (a term 
applied by Peshkin 5153 ) often erroneously diag- 
nosed as bronchitis; in this the symptoms are 
mainly referable to the various asthmatic 
rhonchi heard in the chest on auscultation 
and the dyspnea may be so mild as to escape 
attention; (3) the attack, representing the 
peak of the asthmatic syndrome, (4) status 
asthma ticus: this is, as the name implies, a 
prolonged asthmatic parotysm; (5) chronic 
asthma, in which the patient is never entirely 
free from dyspnea, not e\en in the intervals 
between frank attacks, in this type many 
nonspecific stimuli, particularly physical exer- 
tion, will often lead to paroxysms; (6) cer- 
tain “masked” forms in infants and children. 

The first tw o forms requires no further dis- 
cussion. They are observed either as the 
forerunners of an initial seizure or, not too 
infrequently, during the intervals between 
acute attacks, and can, therefore, be diagnosed 
as asthmatic manifestations only if the patient 
has previously had asthma or exhibits it sub- 
sequently. 

a) the astiqiatic attack 

The most important stage is the asthmatic 
paroxysm, presenting a clinical picture that 
is most alarming, both to the patient and to 
the observer. The attack generally does not 
begin in full force, but gradually grow s more 
and more intense so that the patient finds it 
increasingly difficult to breathe, until finally 
he struggles painfully for air and thinks that 
he is suffocating. The respiratory rate is 
accelerated, as is the pulse rate. Cyanosis is 
often present, and may sometimes be quite 
marked. This is rarely the result of cardiac 
insufficiency; it is due to the fact that the 
bronchi and bronchioles are occluded by 
mucous plugs, thus prexenting adequate 
oxygenation of the blood. Almost imariably 
expiration and less frequently inspiration are 
accompanied by high-pitched whistling, rum- 
bling or sonorous sounds plainly audible from 
some distance and called the “wheeze.” 
Both phases of respiration are accomplished 
xxith difficulty. The accessory muscles of res- 
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piration come into play, but succeed in ele- 
vating only the upper part of the thorax. 
They become very taut, and contractions in 
the jugular, epigastric, and intercostal regions 
are visible during each inspiration. In the 
neck one can see the straining, during inspira- 
tion, of the stemocleidomastoids, scaleni, and 
other muscles. Particularly characteristic, 
however, is the difficult, noisy, long-continued 
expiration, in the course of which the abdomi- 
nal muscles become tense and rigid. In 
summary, the respiratory disturbance in 
asthma is essentially an expiratory dyspnea. 
Despite this fact, most patients describe the 
distress as an inability to draw a deep or 
satisfying breath. Mam patients complain 
of a sense of impending death in severe at- 
tacks. 

The attack is often preceded by certain pre- 
liminary manifestations that Hofbauer- U9 has 
appropriately termed the aura Many pa- 
tients feel a strong desire to sneeze, followed 
by copious nasal secretion and frequent sneez- 
ing or nasal obstruction so intense that they 
cannot breathe through the nose. Some 
mention olfactory hallucinations, still others 
feel depressed or complain of a ‘•burning” or 
obstructing sensation nithin the chest. In 
some instances, the patient yawns with strik- 
ing frequency. Moreov er, the attack is some- 
times preceded by severe itching of the skin, 
and even by urticarial manifestations Oc- 
casionally the precursors of the attack involve 
the gastro-intestinal or urinary tracts: cases of 
diarrhea or of the voiding of great quantities of 
nearly colorless urine have been observed. 
These symptoms merit strict attention , since 
prompt recognition will enable the physician 
to apply measures that may prevent the 
full-blown manifestations. 

In many cases the attack is preceded by' a 
desire to cough or by spells of coughing, prac- 
tically no sputum can be raised despite fran- 
tic efforts. In others, the coughing first ap- 
pears after the paroxysmal dyspnea has begun 
to subside, or it may' interrupt the attack, 
thereby serving to aggravate the shortness 
of breath. Frequently' the expectoration of a 
“plug” or two of viscid grayish mucoid sputum 
seems to terminate the attack. If coughing is 
severe, particularly after a meal, vomiting 
may' supervene. 
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When the paroxysms begin at night the 
patient sometimes awakens with the dyspnea 
at its height What alarms him most is the 
dreadful feeling of suffocation that is not al 
leviated by the most strenuous exertion but 
is rather exacerbated by his vain efforts 
This is due to the fact, as shown by pneumo 
grams taken during attacks, that expiration is 
prolonged and inadequate When suffering 
their first paroxysms, patients usually jump 
out of bed and throw open the windows 
They soon learn by experience, however, that 
they can best combat the shortness of breath 
by remaining absolutely quiet and motionless 
There is a characteristic position these pa 
tients assume the body is in the sitting po 
sition but bent forward, the head is drawn in 
between the shoulders, and the chest is in the 
position of maximal inspiration, the hands 
are braced on the edge of the bed or chair, and 
the arms held rigidly in extension fixing the 
shoulders The entire body is often covered 
with sweat, and the face is pale and sometimes 
swollen The employment of the accessory 
muscles of respiration for hours at a time often 
causes a sensation of soreness in the lower 
thorax in the region of the insertion of the 
diaphragm as well as in the attachments of the 
abdominal musculature 

Sooner or later (after hours, days, and some 
times even weeks) the period of time depend 
ing on the nature of the allergen or pathergen 
involved, the attack subsides and the patient 
is entirely relieved of his respiratory difficul 
ties as well as of the accompanying anxiety 
However the borders of the lungs do not al- 
ways return to normal immediately, moreover, 
the rhonchi often persist for some time despite 
the absence of symptoms 

The attacks very commonly occur at night 
The reason for this is as yet unknown It 
maj be that the physiologic domination of 
vagal tonus during sleep favors the onset of 
the attack Possibly it is the accumulation 
of bronchial secretions — since these are not 
removed during sleep — that irritate the bron 
chi and thus leads to an asthma paroxysm 
In some instances, the nocturnal occurrence 
of the attacks can be explained on the basis 
of hypersensitiveness to some substance in 
the bedding or to some other allergen in the 
bedroom 

One occasionally sees asthmatic equivalents 


in the form of rhmopathv larvngotracheitis, 
tracheobronchitis or of a persistent whooping 
cough like paroxysmal cough That these 
conditions of the mucosa properly belong to 
the category of asthma is shown by the pres 
ence of numerous eosinophils in the secretions, 
and particularly by the fact that they are 
observed to alternate with typical asthmatic 
paroxysms In addition, certain skin mam 
festations, such as neurodermatitis infantile 
dermatitis, and urticaria, may also occur as 
equivalents 

Many patients feel that the position of the 
body has a definite effect on the relative in 
tensity of an attack that is, when they lie 
supine, even in the daytime, paroxysmal 
dyspnea appears, w hile they remain symptom 
free so long as they sleep in a sitting position 
with the head bent forward and possibly 
resting on a table (Wiehler , 2194 Lrbach and 
Loew I,M ) There may be an explanation for 
this relationship in the observation of Daniel 
opolu and Carmiol that in labile individuals, 
the supine position produces a vagal stimula 
tion that can be controlled with atropine 
Urbach and Loew ,w * found this conditioning 
of symptoms by position mostly in cases of 
tuberculo allergic asthma 
The frequency of the attacks is extremely 
variable Sometimes they occur almost 
nightly, then there may be symptom free 
intervals of weeks or months Tor this reason, 
it is hazardous to predict the course of the 
disease 

b ) STATUS ASTHilATICUS 
When a patient suffers from continuous 
attacks or from successive paroxysms at such 
short intervals that he does not have time to 
recover from one attack before the next ap 
pears, the condition is described as status 
asthmaticus Sufferers in this state present a 
picture of the greatest misery and distress 
Their dyspnea and cyanosis are intense In 
such cases the cough is totally unproductive 
and therefore ineffective Aside from great 
physical fatigue, the patient usually has 
headache, frequently accompanied by nausea 
and vomiting, pallor, sweating and marked 
tremor, the latter symptoms, however, may 
be due to the frequent administration of epi 
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nephrine demanded by this condition, and re- 
quired in constantly increasing dosage since 
it becomes less and less efficacious. The 
pulse is rapid, weak, and sometimes irregular. 
If it is impossible to control the status asth- 
ma ticus, a more or less marked degree of 
stupor ultimately sets in, probably attributable 
to cerebral anoxia. These attacks may last for 
days, and even for a week and longer. The 
urine then commonly contains albumin and 
casts, and sometimes traces of sugar as well 
When the continuous paroxysms persist for 
days, the patient frequently has fever without 
localized pulmonary signs, lasting three or 
four days, and disappearing after the dyspnea 
has subsided (Clarke 21 * 0 ). Other cases of this 
kind present frank pulmonary consolidation, 
with the physical findings of pneumonia 
Finally, death from anoxemia, cardiac fail- 
ure, or exhaustion may intervene. 

c) CHRON7C ASTHMA 

Status asthmaticus is not to be confused 
with the chronic state of asthma. The latter 
is present not only in those cases in which the 
patient is continuously exposed to the causa- 
tive exogenous allergen or pathergen for some 
time, but also in bronchitis asthma — i e , in 
individuals with chronic bronchitis who be- 
come hypersensitive to the bacteria in their 
own bronchi. The chief difference between 
status asthmaticus and chronic asthma is 
that severe paroxysms are relatively rare in 
the latter, though there is continuous respira- 
tor) distress of rather mild degree These 
patients practical!)' never enjoy complete 
freedom from dyspnea, even during the inter- 
vals. Dyspnea and wheezing are exacer- 
bated particularly by exertion and emotional 
stress. Chronic asthma is rather often asso- 
ciated with the asthenic habitus (Fig. 26S). 

Rackemann 218 ® has recently emphasized the 
occurrence of depletion and debilitation in the 
course of prolonged asthma, as evidenced by 
loss of strength and w eight. Such a change in 
general health can be due to the asthma, or it 
can be primary (resulting from pneumonia, 
operation, emotional disturbance, chronic fa- 
tigue) and lead to asthma. In consequence, a 
vicious cycle may ensue. Depletion often 

««* Claukt. J A , J* - J Allergy 4. 451, 19JJ 

Racxtmaw, F. XI . J Allergy 1*. 1J5, 1945. 


occurs in what Rackemann classifies as “in- 
trinsic” asthma, but also appears in asthmatic 
bronchitis. Its treatment demands, in ad- 
dition to the proper allergic therapy, general 
measures such as good nursing, rest, adequate 
diet, and perhaps sunshine. Rackemann feels 



Fic 268 Asthenic Habiti s Frequently Seen ex 
Chronic Vsthmatics 


that nervous and ps\ chic elements accompany- 
ing depletion are secondary to the impairment 
of general health. 

d) MASKED FORMS OF ASTHMA IN INFANTS AND 
CHILDREN 

Since the clinical characteristics of asthma 
in childhood differ rather markedly from those 
in adult life, they require separate considera- 
tion. This subject will be discussed in chap- 
ter XXXIV. 

e) THE INTERVAL BETWEEN ATTACKS 
Patients who have had asthma for some 
time show, in their symptom-free intervals, 
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signs of pulmonary emphysema most clear!) 
manifested in the limited respiratory mobility 



Tic 269 Bowing of Back and Increased Antero 
posterior Diameter Due to Chronic Asthma 


fixed in the position of inspiration with the 
ribs and sternum abnormally elevated and 
the upper thoracic inlet nearly horizontal 
The shoulders are also elevated and the spine 
shows an increase in the dorsal curvature (Tig 
269) Moll 1,7 called attention to the fact 
that the thoracic deform ty m asthma char 
actenzed by increased anteroposterior diam 
eter (Tig 269) dorsal kyphosis and antenor 
pigeon breast deformity (Tigs 270 271) 
differs from the barrel chest of true emph) 
sema The latter may be interpreted as 
indicating the presence of emphysema due to 
chronic bronchitis Funnel breast deformity 
is occasionally seen m children (Fig 272) 
The deformity of the thorax found in children 
with asthma and resulting from the abnormal 
muscle pull on the developing thoracic cage 
has been termed asthmatic pseudorickets 
by Rock 21 ’ 8 In appearance it differs from 
true rickets m that the upper transverse di 
ameter of the thorax is greatly enlarged giv 
ing an inverted pear like configuration to the 
trunk In true rickets caused by a normal 
muscle pull on an abnormally soft thoracic 



of the lower borders of the lungs As a rule 
these patients also present a paravertebral 
dulness at the level of the third and fourth 
thoracic vertebrae generally more marked 
on the right side than on the left This is 
caused by enlargement of the hilar structures 
Furthermore there is usually a change in the 
contour of the chest which is more or less 


cage the upper transverse diameter is greatly 
narrowed 

When not too far advanced both the em 
physema and the thoracic changes can retro 
gress with a return almost to normal after 
lengthy penods of rest Approximately the 

MoU. H H Lancet 1 12 1931 
»«Bock J Ztschr f L nderh M 579 1912 
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same is true of the bronchitis, which is so 
marked during the attack, and which sub- 
sides completely only after the first few 
paroxysms. As a rule, the patient gradually 
develops chronic bronchitic manifestations, 
persisting even during the intervals The 
chronic irritation of the lower respiratory 
passages, according to Hofbauer, !U * is due to 
the fact that asthma patients almost always 



with Asthma of Three Years’ Duration' 

breathe through the mouth, or at least do so 
whenever there is a rise in their oxygen re- 
quirements (as when climbing stairs), in order 
to satisfy their increased air hunger. 

/) CLINICAL COURSE 

The course of a given case is naturally 
largely dependent on whether the asthma is of 
exogenous or endogenous etiology. In the 
former case, a recurrence of the attack can be 
prevented if the causative agent can be elimi- 
nated or avoided (e.g., in hypersensitiveness 
to animal dander or to a food). 


But when one is dealing with an endoge- 
nously caused asthma of mfectiousor bronchitic 
type, the circumstances are quite different. 
Here too, of course, there may be periods 
during which the patient seems to be com- 
plete!} free of symptoms. But the slightest 
chill or draught will cause a flare of the under- 
lying infection and thereby elicit an attack. 
At the beginning, the symptom-free intervals 
are longer, but later, a nonspecific irritability 
of the bronchi supervenes, and all kinds of 
nonspecific stimuli, such as cold wind, rain, 
change m the weather, smoke, lengthy con- 
versations, physical exertion, fatigue, ex- 
citement, anger, and even laughing, can act 
as the trigger mechanism This transition 
is known as • pathergization.” When the ac- 
tion of an exogenous excitant is of long dura- 
tion, or when a patient with endogenous 
asthma is unable to cough up the masses 
of material dogging his bronchi, status asth- 
maticus appears. After many recurrences of 
attacks of infectious asthma, the disease tends 
to enter the chronic stage. 

Asthma is to be regarded as a serious con- 
dition, chiefly because it frequently incapaci- 
tates the patient for a long time. Further- 
more, the emphysema and the resulting 
cardiac decompensation are not to be taken 
lightly Nevertheless, it is noteworthy that 
asthmatic individuals live to a comparatively 
old age. Although the morbidity is high, the 
mortality- is relatively low. However, the 
available statistics for the latter are mislead- 
ing,. since asthmatic patients are usually 
recorded as dying of secondary cardiopathy 
or pneumonia Every physician who has 
occasion to treat many- severe cases has a 
number of deaths every year that are pri- 
marily caused by the asthma itself; but of 
these patients, only relatively- few die in 
status asthmaticus. The mortality- is con- 
siderably- higher among patients of advanced 
age than among younger individuals How- 
ev er, in severe cases, the prognosis in the case 
of infants and young children is likew lse seri- 
ous. Deaths in this age group have been 
reported by Stolte, Ehle, Engel, and others. 

All in all, the intelligent statement of the 
famous Frenchman, Trousseau, still applies: 
“Asthma is not a grav e disease, but a serious 
affliction.” 
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8 Complications and Sequelae 
Partial or complete occlusions of the bron 
chi based on the mechanisms considered in 
the sections of pathogenesis and pathology 
are directly responsible for many of the com 
plications of asthma including emphysema 


pathogenesis should include allergic manage 
ment control of infection by appropriate 
measures bronchodilating drugs and aerosols 
bronchoscopic dilatation rest mild sedation 
enuronmental control and where necessary 
postural drainage 



Tig 273 Asthma of Many \ ears Deration 
Extreme emphjsema long vertical heart and prominent hilar (peribronchial) markings 


atelectasis bronchiectasis spontaneous pneu 
mothorax mediastinal emphysema and in 
fectious inflammatory processes superimposed 
upon the site of the occlusion or distal to it 
Mansmmn and Osmond 2185 refer to the nar 
rowing of the diameter of the bronchial lumen 
irrespective of mechanism as bronchosteno 
sis employing the term in a broader sense 
than that in which it is used below The 
treatment of this condition depending on the 

•"•Mansvavt J A and Ossiovd L H Pennsyl ana M J 


EVIPJIASEMA 

The overexpansion of the lungs demon 
strable during and immediately after every 
attach of asthma retrogresses more or less 
promptly afterward In time however the 
condition becomes chronic (Tic 273) either 
because the tissues of the lungs eventually 
lose their elasticity after frequent over dis 
tention or as many observers now hold be 
cause of the associated bronchitis asthma as a 
result of which smaller or larger bronchi are 
practically obstructed by mucus or swelling 
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of the mucosa. The question is still contro- 
versial. However, the personal factor is an 
important one: some individuals develop a 
permanent emphysema of the lungs in a 
surprisingh' short time, while others present 
normal lungs after having reco\ ered from 
status asthmaticus of long duration More- 
ox er, there is not necessarily any direct rela- 
tionship between the seventy and duration of 
the asthma on the one hand, and the degree of 
pulmonan emphysema on the other. One 


caused b\ insufficient oxygenation of the 
arterial blood and a low ered \ ital capacity. 

C hromc emphysema predisposes the asthma 
patient to chronic bronchitis and thereby to 
secondary bacterial infections, and so insti- 
tutes a \ icious circle 

PLLMONARV RUPTURE 

When the emphysema is especially severe, 
blebs at the surface of the lungs or at the 
hill max rupture Whether this results in 



Fig 274 Slbcctvnfocs Eviphvsema Complic vting Bronchial AsThvlv in Child 
Mottled appearance of soft tissues ol neck and chest nail is due to contained air 

fCourtew Dr L Solis Cohen) 


occasionally encounters severe cases with 
slight emphvsema, and mild cases with an 
extreme degree. The available figures con- 
cerning the incidence of emphysema m asthma 
are contradictor}'. Zdanskv observed it in 
57 per cent of his cases, Dillon and Gure- 
witsch, in 35 per cent (as compared to 2 5 
per cent among controls). Manges and Haw- 
ley, on the other hand, observed marked em- 
physema in only 1 per cent of asthmatics. 

The symptoms produced by associated pul- 
monan emphj-sema are chiefly cyanosis and 
dv spnea ; they are present even when the 
patient is free of asthma, and are particularly 
marked on exertion. The cyanosis is probably 


subcutaneous emphysema (Fig 274), charac- 
terized b> crepitation on digital pressure over 
the swollen area, or a spontaneous pneumo- 
thorax, depends on whether pleural adhesions 
exist, and on their location and extent, as 
well as on the precise site of the pulmonan 
rupture and its anatomic relationship to the 
great vessels When there is a free pleural 
space, pneumothorax develops; but when ad- 
hesions are present, air escapes from the rup- 
tured lung into the subcutaneous tissue. In 
some rare instances, both developments can 
take place at the same time (Faulkner and 
Wagner 11 * 9 ). Further observations were con- 

»»* FiciaS£« w B and W R J J Allerg> 8 247,1937 
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tnbuted by Jeffrey and Marlatt 2 00 Rey et 
al 2 01 and Skinner 2202 
According to Derbes Engelhardt and 
Sodeman 2 03 search of the literature re\ eals 
only 21 cases of spontaneous pneumothorax in 
asthma although the condition is probably 
somewhat commoner This infrequency in 
the face of the thinned visceral pleura in 
emphysema is probablj explained by a pro 
gressiv e decrease in the negativity of the in 
trapleural pressure Even bilateral spontane 
ous pneumothorax has been observed as a 
complication of asthma (Davidson and 
Brock 7 ’ 01 ) W hen the pneumothorax is second 
ary to mediastinal emphysema the roent 
genogram shows a fine sharp line running 
parallel to the cardiac border The principal 
symptoms of pneumothorax are severe 
dyspnea marked cyanosis and thoracic d\s 
tress The prognosis is excellent under bed 
rest and sedation thoracentesis for the re 
moval of air should be strictly reserved for 
cases of tension pneumothorax with resultant 
embarrassment of respiration (Trow bridge M ) 
Once healing is established the resorption of 
the nitrogen remaining in the pleural cavity 
may be speeded by the inhalation of 100 per 
cent oxygen (Derbes et al m) ) 

Rosenberg and Rosenberg’ 08 found that to 
1938 only 18 cases of subcutaneous emphysema 
had been described in the world literature 
although more recently reported cases bnn„ 
the total to at least 29 (Schw artz 2207 
Francis 08 and Fongi and Rospide os ) The 
condition may involve not only the neck but 
may extend to the face upper extremities 
thorax abdomen and even the legs Spon 
taneous subcutaneous emphysema in the 
course of an asthmatic attack is due to multiple 
small ruptures of the bases of the marginal 


» "Jeffrey W G S and Marlatt D C Canad M A J 39 
171 1938 

* Rey A J Rey J C and Lzktora E Rev a gent de 

tube c S 167 1939 

»*« Sk NNER H H J Ped a 18 117 1941 

Derbes V J Engelhardt H T and Sodfhah W A 
Ann Al e gy 3 2 194a 

* ** Dav dsoN M and Brock R C Po Roy Soc Med 37 

ts7 1944 

1 Trowbr DGE M Jr A h Int Med 73 460 1944 
mm Rosenberg L and Rosenberg J Am J M Sc 19a 682 
1938 

Schwartz E J Al e gy 16 279 194 
is N Aon Ale gy 2 342 1944 
««»Fonc E G and ROSE de P C Sem m«d 52 46 194 


type of alveoli the air then entering the pul 
momc interstitial tissues travel ng along the 
vascular sheaths to the mediastinum and as 
a result of the increased pressure escaping 
along the carotid perivascular sheaths to the 
subcutaneous tissues of the head neck or 
elsewhere It is self limited to four days to 
two weeks and the prognosis is excellent with 
conservative therapy consisting of oxygen in 
halation sedation and control of the asthma 
Only very rarely is incision or needling of 
the emphysematous blebs necessary 
Mediastinal emphysema may also compli 
cate the course of asthma accompanying 
pneumothorax or subcutaneous emphysema or 
occurring independently The intense sub 
sternal pain may simulate that of myocardial 
infarction although many differential fea 
tures exist The diagnosis is based on the 
character stic physical findings and the path 
ognomomc roentgen appearance 

PULMONARY ATELECTASIS 

Pulmonary atelectasis is relatively frequent 
in severe cases and is attributable to the oh 
struction of small or medium bronchi At 
cordingly the lobular form is usually the 
one encountered here although the lobar type 
(Fic 27o) is sometimes seen Massive atelec 
tasis has rarely been described in th s con 
nection The onset of atelectasis is m gen 
eral associated with fever and always with 
marked dyspnea The presei ce of tenacious 
mucus completely or partially obstructing the 
lumen can frequently be confirmed by bron 
choscopy Atelectasis is not infrequently ob 
served in children (Friedman and Molony” ) 
Cole Nalls and Buis 2 reported four cases of 
asthmatic atelectasis simulating pneumonia 
The occurrence of pulmonary atelectasis dur 
mg attacks was also reported by J A Clarke 
Jr H B Wilmer and others Physical and 
roentgenologic examinations revealed the typi 
cal picture of a collapse of the lung just as 
seen postoperativ ely In cases of this kind 
bronchoscopic aspiration of the obstructing 
masses of secreted material w ill often terminate 
the attack 


• Fr edm N T B and Molony C J Am J D Ch Id 58 
237 1939 

» Cole D B Nalls W L and BdsLJ VsnaM 
Month y 71 505 1944 
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of their patients with bronchiectasis although 
their material was unusual in consisting largely 
of asthmatics who had mo\ed to \nzona 
The de\ elopment of bronchiectasis is prob 
ablj to be explained on the basis of an initial 
basal allergic bronchitis which m time causes 
an atelectasis, this is followed after a variable 
period bv the bronchiectatic dilatation 
Hence it has been suggested that in order to 
prevent bronchiectasis bronchoscopj should 


hot and others) \sa rule bronchiectasis 
in asthmatic patients is of the cvhndnc type 
(Chapman and Hoskins 9 ) In connection 
with this procedure it should be pointed out 
that prior to each instillation of iodised oil 
the patient must be tested for possible hjper 
pensitiveness to iodine and poppvseed or rape 
seed oil by application of a drop of the iodized 
oil to the nasal or buccal mucosa before 
administration mtratracheallv While the al 



be performed for the purpose of establishing 
drainage as soon as it is apparent that an 
area of lung is atelectatic 
It has become increasing!) evident that it 
is possible b) means of bronchograph) with 
iodized oil to demonstrate the presence of 
both the c> lindnc (Fig 276) and sacculated 
(Fig 277) types in asthmatics when other 
methods fail (Balyeat and associates Cho 


»»Ba1\eaT R ’ll Seyi.ee L E and Shoeuake* H A 
Radiolog} 24 303 1935 


l e rgy is usually m relation to the iodine occa 
sionallv one of the oils mentioned is the causa 
tree agent This precaution w ill guard against 
severe anaphylactic conditions and even fatal 
reactions such as have been observed The 
necrops) findings of such a case were recent)) 
described b) Mahon Other untoward 
effects include asthma urticaria transitoi) 
spelling of the parotid and submaxillar) 


CHOBor R Am J D s Ch Id S2 8S2 191 
Chapmes J and Hoseins II Am Rf Tube 13 12 till 
~Minov C S JAMA 130 ISO 1946 
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glands, and papular, pustular, bullous, or 
hemorrhagic skin eruptions. 

The presence of bronchiectasis is suggested 
clinically by an increase in the quantiH of 
sputum, the characteristic separation of the 
sputum into three lasers, and its becoming 
fetid. Furthermore, there is sometimes asy m- 
metrj of the lower portion of the thorav. and 
rales may or may not be present on auscul- 
tation, or may be inconstant in the «3me pa- 
tient. 


plication of asthma in severe forms The 
stenosis is a definite localized stricture-hke 
narrowing of a bronchus, probably primarily 
inflammatory and not allergic in nature It 
occurs most frequently in the lower posterior 
portions of the lungs The physical signs of 
bronchostenosis consist chiefly in the sup- 
pression of breath sounds and impairment 
tactile fremitus The roentgenologic find- 
ings are those relating to atelectasis, occa- 
sional complicated by those characteristic 




In order to avoid diagnostic and therapeutic 
errors, it should be borne in mind that atypical 
or virus pneumonia may be follow ed by pseu- 
dobronchiectasis, in which dilatation of the 
bronchi may persist for weeks or months 
Howe\er, this is thought to be a reversible 
process, requiring no therapy, although it is 
sometimes difficult to differentiate from early 
or dry bronchiectasis. 

BRONCHOSTENOSIS 

According to Prickman and lloersch, 554 * 
bronchostenosis is a relatively’ common com- 

ra P*l«ltAX, L E . and Moeixs, H J \nn lot Med H. 587, 
1940 


of bronchiectasis There is often fever of 
101 to 103 F, lasting se\ eral days The 
sputum is mucopurulent and sometimes 
streaked with blood Treatment consists of 
bronchoscopy, with dilatation of the stenosed 
bronchus, followed by aspiration of the re- 
tained secretions. 

OTHER COMPLICATIONS 
The occurrence of infectious pneumonia in 
the course of asthma, particularly as a terminal 
event, has been mentioned abo\e. lIoreo\er, 
secondary infection of an atelectatic area of 
lung not infrequently gnes rise to pneumonia. 
In addition, in asthma of short duration, es- 
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pecially in infants and young children a t\pe 
of pneumonitis occurs that can be regarded 
in a sense as part of the clinical picture of the 
asthmatic attack Transient pneumonic in 
filtrations (Loeffler s syndrome) also sometimes 
complicate the course of this disease These 
last two conditions will he discussed on pages 
660 and 662 

Pleurisy is rather rarely a complication of 
asthma It can be the result either of a con 
comitant tuberculosis or of other pulmonary 
diseases such as pneumonia in the asthmatic 
patient An erroneous diagnosis is sometimes 
made when the pleuritic pain is mistaken for 
muscular soreness due to paroxysms of cough 
mg 

Multiple spontaneous fracture of ribs has 
been reported by Oechsli 4 and \\ aldbott* 35 
and is probably due to intense coughing during 
an attack The fractures appear ah\a>s to 
occur in an oblique line extending from a point 
near the costochondral articulation of the 
fourth rib and the ninth rib in the midaxilla 

A case of cystic degeneration of the lungs was 
described by W aldbott 2 M It is assumed that 
during the years of se\ere cough and dyspnea 
the patient blew out an emphysematous 
area near the periphery of the lung first caus 
ing a pneumothorax and later a cystic de 
generation 

9 Asthma, and Rhinopathy 

Until a very few years ago it was generally 
held that the nasal or sinus diseases so com 
monly demonstrable among asthma patients 
represented one of the principal causes of 
asthma Today however many prominent 
allergists and rhinologists including Racke 
mann 15 3 Hansel 35 and Kern and Schenck 1920 
are of the opinion that asthma rhinopathy 
and sinus disease are concomitant manifesta 
tions of the same condition in d fferent sites 
and that all of them are attr butable to the 
same underlying causal factors 

In 1 074 cases of asthma Rackemann and 
Tobey 1890 found rhinopathy m 17 per cent m 
the extrinsic group and in 10 per cent in the 
intrinsic group — a total of 27 per cent 

We ,M1 studed this important question in 
379 asthma cases (Pollen asthma was for 
obv ious reasons excluded from consideration ) 

i* Oechsi W R J Thorac Su g 5 530 193« 


T1 e findings were that rhinopathy is fre 
quently encountered in cases of asthma (38 
per cent) In almost half of tl ese cases the 
rhinopathy had appeared simultaneously with 
the asthma in these the two conditions were 
invariably found to be due to the same agent — 
allergen or pathergen And when the rhmop 
athy had its onset shortly before or after the 
asthma (by less than two years) the two con 
ditions were usually found to be due to the 
same cause However in instances in which 
the rhinopathy first appeared many years 
before or after the development of the asthma 
the two conditions were 1 kely to be due to 
different causes (Table a2) 


Table 52 — Ttmt Rdat onship between Onset of tsth t 
and R! in pally 


On of Rh nopa by 


Before asthma 
S mul aneous w th asthma 
After asthma 


ii 


There were 145 cases of demonstrable rhi 
nopathy among 379 cases of asthma Rhinop 
athy was found with the greatest relative 
frequency in the pathergic group (a3 8 per 
cent) but of these cases less than half were 
demonstrably due to the same cause as the 
asthma Among the specific allergic asthmas 
on the other hand where the incidence of 
rhinopathy was also very high (46 8 per cent) 
the overwhelming majority of the cases of 
rhinopathy were found to be due to the same 
allergen as the asthma 
With regard to sex there was a slight pre 
poi derance of rhinopathy among the male 
cases — 39 7 per cent as compared with 16 3 
per cent among the female 
Rhinopathy merits far more consideration 
than it has as yet received This condition 
is often the forerunner of asthma constituting 
a preliminaiy stage that can be of variable 
duration In this early phase the allergy is 
frequently monospecific and treatment should 
be easier and more effective than when the 
asthma has really become manifest More 
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over, the early treatment of rhmopathy is an 
important element in the prophylaxis of 
asthma. At this point, it would be well to 
recall the well-known fact that hay fever, 
which is essentially a rhinopathy due to 
pollen, is often the forerunner of pollen asthma 
In cases in which nasal and bronchial mani- 
festations appear simultaneously, it can be 
assumed that both conditions are caused by 
the same agent. Hence, the septal mem- 
brane may be advantageously used as a test 
area, and also as a site for treatment. Thus, 
Urbach and Wiethe 734 successfully employed 
intramucosal injections of the specibc allergen 
as well as of peptone. Hallertnann 79 * has 
confirmed the efficacy of this procedure. In 
cases of rhinopathy and asthma in which the 
allergen cannot be identified, Jacquelin and 
Bonnet 79 * undertook desensitization by means 
of intramucosal injection of autogenous serum 
The incidence of nasal polyps in cases of 
asthma is high (30 per cent according to Kem 
and Schenck* 392 ). It is interesting to note, in 
this connection, that marked polyp formation 
may occur in asthma without an> other clini- 
cal or rhinologic evidence of rhinopathy (Ur- 
bach and Gottlieb* 391 ). 

Reports of the incidence of sinus disease in 
association with asthma vary considerably , 
ranging from 12 per cent (Bullen) to 89 per 
cent (Kelly; Weille). However, it must be 
recalled in this regard that apparently healthy 
and nonallergic individuals also present a high 
incidence of gross nasal pathology or of sinus 
disease. Thus, in 50 nonallergic controls, 
Kem and Donnelly 2221 found clinical or roent- 
genologic indications of sinus disease in 72 
per cent — as compared with S0.5 per cent in 
asthmatics. This high incidence of sinus in- 
volvement in normal subjects, however, is 
confined to certain sections of the country, 
particularly the eastern seaboard As might 
be anticipated from these findings, the litera- 
ture contains many reports to the effect that 
submucous resections and sinus and polyp 
operations do not benefit asthma in the ma- 
jority of cases. 

10. Asttola and Cardiopathv 
In nearly every case of severe or prolonged 
asthma , particularly in middle-aged and el- 

*= Kt»\, R. A , and Dovnuet, J C J Alfctsy 3: 172, 1932 


derlv patients, the problem arises as to whether 
the heart is affected and, if so, whether pri- 
marily' or secondarily This subject has at- 
tracted considerable attention in the last few’ 
years, as can be seen from the extensive litera- 
ture. 

Rational therapy depends upon the answers 
to each of the following questions: (1) Is 
there any cardiopathy in the given case? (2) 
It so, is it the result of the bronchial asthma, 
or (3) is the cardiopathy of an unrelated 
etiology 5 

It is not always a simple matter to deter- 
mine clinically whether cardiac disease exists 
in a patient w ith bronchial asthma, since physi- 
cal examination is often unreliable because of 
the accompanying emphysema. Hence the 
adv isabthty of employ ing electrocardiography’, 
X-ray studies, circulation times, and spirom- 
etry', in order to obtain an objective evalu- 
ation of the status of the lesser circulation. 

In asthma, there is not infrequently a mod- 
erate cyanosis of the lips that is due merely to 
a dilatation of the labial capillaries and is 
therefore without clinical significance. The 
pulmonary type of cyanosis, observed much 
less frequently, manifests itself as a more 
general bluish discoloration of the face and 
of the distal portions of the extremities, and 
is to be interpreted as an expression of cardio- 
pulmonary failure It constitutes a delicate 
indication of early cardiac decompensation in 
the asthmatic subject 

Clinical observations 3 * 3 on 452 of our own 
cases disclosed an accentuation of the second 
aortic sound in 27 patients, and of the second 
pulmonic sound in 13 cases, with tachycardia 
(rate over 120 to 130 per minute) in 5. The 
X rays showed an enlargement of one or both 
ventricles of the heart in 32 patients, conges- 
tion of the pulmonary circulation in 10, and 1 
instance of dilatation of the aorta 

Electrocardiograms should be taken not only' 
in the asthma-free interval but also after 
effort, and, if possible, during an asthmatic 
attack. Such studies by the authors 1735 re- 
vealed a high incidence of lesions of the myo- 
cardium, predominantly caused by' anoxia. 
It also seems likely that there is a direct in- 


i. E . Loew. A , and Gottueb, P if Cardiologia 4: 
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\ol\ement of the cardiac vessels in the allergic 
reaction 

Electrocardiographic studv of the heart in 
asthma has only recently been attempted 
Kahn 2 '" 7 was one of the first to take electro 
cardiograms in the asthma free intervals In 
a senes of oO cases he found 10 cases of right 
ventricular preponderance 21 of left ventncu 
lar preponderance and only 19 normal elec 
trocardiograms Somew hat similar results w ere 
obtained b> Lnger*"" 8 Colton and Zishin 10 
Hochrein and Dimschiotu **** and Schiller 
Colmes and Davis except that right axis 
deviation was much more commonly found 
than left Some of the patients showed e\i 
dence of my ocardial damage such as inv erted 
T waves or disturbances of conduction inclnd 
ing arborization block On clinical examina 
tion the hearts of such patients are almost 
always considered normal On the basis of 
his studies Hochrein expressed the view that 
a pulmonary circulatory disturbance — medi 
ated either through a bronchospasm or pos- 
sibly through reflex action — is the primary 
basis of asthma On the other hand some 
authors found no electrocardiographic ab 
normality that could be interpreted either 
clinically or electrocardiographically as in 
dicative of cardiac damage The statements 
of various authors concerning axis deviation 
are somewhat at variance and this may be 
partly explained by the fact that the same 
criteria are not alway s used for the evaluation 

Harkavy and Romanoff" 31 made electro 
cardiographic studies on aO patients during 
and after an attack Twenty of them showed 
changes in the auricular and/or ventricular 
complexes during the asthmatic paroxysm 
Among these the electrocardiographic ab 
normalities had disappeared in 9 cases when 
the attack was over Mainzer and Krause 2 ** 
found altered electrocardiographic tracings 
during the asthmatic paroxysm in half of 
their patients They consider it to be due to 
myocardial anoxia brought about by msuf 
f cient oxy gen saturation of the arterial blood 

« KAHN M H AmJMS 171 555 1927 
**•* Ckcer L J A lergy 2 17 1930 

***• Hochrein Vf »nd D tschiotu C T Ztschr I Ki slant 
forsch 31 165 1939 

n Schiller I W Colmes A and Da is D New England J 
Med 228 113 1913 

» Hark a -y J and Romanoer A J Ale gy 12 10 1941 
raw Inzer F and Xku.se 51 Card ologia 5 261 1941 


and by reduced coronary circulation resulting 
from hemodynamic disturbances or nervous 
stimuli (increased arterial pressure in the 
pulmonary circulation increased vagal tone) 

In 209 of our cases electrocardiograms were 
taken before digitalis or strophanthin therapy 
with the results shown in Table ■>? 

In 9 cases there occurred a depression of the 
ST segments in lead II on effort during an at 
tack whereas for the asthma free interval the 
findings were normal We consider this as 
evidence of a temporary anoxia of the myo 
cardium 

We have accepted as criteria of myocardial 
involvement or dysfunction the following de 
viations in the electrocardiogram (1) pro 
longed a v conduction time (2) low voltage 


Table a3 1 bnorn al Electrocardiograph c Findings in 
ZW Cases of Asti a ,IS * 


Type of E eel o a d o aph Abnormal ij 

No of 

1 ^ 

Myocard al involvement dur ng asthma 


1 

free intervals 

62 

29 0 

vljocardal nvohement only after ef 


l 2 4 

fort 

a 


Vljocard a) involvement onl> dur ng 



attack 

4 

1 9 

Sight ax s deviat on 

2 i 

1 0 

Left axis deviat on 

1 

0 5 

b nus tach cardia 

1 

I 05 

Total 

5 1 

3a 3 


of the initial deflection or arborization block 
or bundle branch block (3) depression of the 
ST segment low flat or inverted T waves 
particularly in the absence of axis deviation or 
QRS changes and (4) abnormally high P 
waves m leads II and III 

The findings mentioned under (1) (2) and 

(3) would lead one to think of arteriosclerotic 
and hypertensive etiology while those under 

(4) and those under (3) which include ab- 
normalities in leads II and III point to the 
pulmonary factor 

However we wish to call attention to the 
fact that not all myocardial abnormalities in 
asthmatics especially in older people are 
primarily caused by the bronchial asthma 
Such changes are often due to coexistent ar 
tenosclerosis or hypertension 
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The following cases are illustrative of these 
electrocardiographic findings. 


Course Death 
was taken 


months after electrocardiogram 


Case 1. N. S., age 30 j ears, female. 

Historj : Chronic asthma with emphysema 
Findings: Small \ ertical heart 
Electrocardiogram (Fig 278} Mild nght axis de- 
viation and some prominence of P waves m lead II 
and III. 


Case 3 J M , male 
Historv Asthma for several months 
Findings Moderate degree of emphysema and, at 
times, crepitant rales at both bases Blood pressure 
174 104 



Lead I 


Lead II 

Fig 278 Electrocardiogram in C vse 


Lead III 

(Courtes> Dr H Roesler) 



Lead I Lead II Lead III 

Tig 279 Electrocardiogram in C v-f 2 

(Courtesy Dr H Roesler 



Lead I 


Lead II 


Lead III 


Fig 280 Electrocardiogram in Case 3 


' Court es\ Dr H Roesler) 





Lead I 


Lead II 

Fig 281 Electrocardiogram 


Lead III 


Case 4 


(Courtes> Dr H Roesler) 


Case 2 R F., age 42 years, male 
History Asthma m childhood, dy 'pnea on exertion 
for past seven vears, wheezing on exertion StrongI> 
positive tests with chicken feathers and certain foods 
Findings: Marked degree of emphysema Small 
vertical heart, with prominence of conus of nght ven- 
tncle Normal venous pressure and circulation time 
Electrocardiogram (Fig 279): Low voltage of initial 
deflection in lead I and prominent P waves in leads II 
and III. 


Electrocardiogram (Fig 280) Moderate tachv- 
cardia prominence of P waves m leads II and III, 
and slight depression of ST segments in leads II and 
III 

Case 4 L A , age 65 > ears male 

History Chronic asthma with emphysema and 
bronchiectasis 

Findings Marked emphjsema, riles at both bases. 
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Blood pressure 140/100 Normal circular on time 
Heart not enlarged Letieoc) tosis fever 

Electrocardiogram (Fig 281) P vave deflect ons 
prom nent and also notched m leads II and III \ olt 
age of initial deflect on at lo er limit of normal ST 
segments si ghtlj depressed T vave on base line in 
lead I pos t v e and of slight!) lo \ er voltage n leads 
II and III 

The evidence of cardiac involvement during 
the asthmatic attack corresponds closely to 
the findings of Ratios and Rallos Deffner 19 
and of Ewert and Rallos 2233 who made elec 
trocardiographic studies of animals with ex 
perimental asthma hefore during and after 
the asthmatic attack Such studies showed 
that even mild asthmatic attacks were ac 
compamed by disturbances of rhythm of 
production and conduction of the impulse 
and of coronary circulation These were at 
tnbuted b> Ratios to anoxia There is also 
evidence that the coronary vessels may be 
directly involved in the allergic reaction 
Eiselsberg" 231 and Criep’ 0 * reported definite 
electrocardiographic changes in animals in 
anaphylactic shock The same findings were 
demonstrable during acute asphyxia and are 
indistinguishable from those in acute myo 
cardial infarction m human beings Like 
wise conduction disturbances reduplication 
of the second pulmonic sound and atnoventnc 
ular block have been demonstrated during 
allergic attacks in man (Melh Raemmerer) 

In addition there are man) interesting stud 
les concerning hypertrophy of the ventricle 
In 1929 Harkavy 2236 expressed the opinion 
that asthmatics with emph)sema acquire a 
right ventricular hypertrophy In chronic 
cases this is followed by decompensation death 
in such patients is accordingly a cardiac death 
Harkavy also found a definite eosinophilic 
infiltration in the walls of the pulmonary ar 
teries leading to the assumption that the 
allergic reaction maj produce symptoms of 
hypersensitiveness not only in the lungs but 
also in the v ascular system 
In autopsies on asthmatics Sotier 2 - 37 Col 
ton and Zishin 2170 and MacDonald 2 " 3 * found 

CMEWEIT B and KallOS P b d 2 147 1938 
rat ElSELSBERC K P K1 n U hnschr 13 619 1934 
»« Cktet L H d scuss on to Harkavy and Romanoff » 
khHakiavy J J Alergyl 136 1930 
ra Sotixa A Fortschr a d Gob d Roentgenstrab ea 5* *9 
1933 

sasJLi Dos via I G Ann Int Vied 6 2o3 1932 


enlarged hearts and hypertrophy or hyper 
trophy and dilatation of the right ventricle 
in a large percentage of cases Sotier em 
ploys the term pulmonary hypertrophy 
implying that the cardiac hypertrophy is in 
duced by stasis m the lesser circulation 
Schiller Colmes and Davis’ 230 found that cor 
pulmonale was more common than generally 
realized Of 12 patients who died after hav 
ing had asthma for more than six years a 
died in congestive failure and predominant 
hypertrophy of the right ventricle was found 
at autopsy in 4 of these Cor pulmonale 
hy pertrophy and dilatation of the nght heart 
was present in 12 cases of a senes of a0 necrop- 
sies reported by Rackemann 2163 and m a it 
was considered to be the cause of death 
Other findings reported less often include 
fatty infiltration or patchy fibrosis of the 
myocardium endocardial sclerosis and nar 
rowing of the lumens of the coronary arteries 
On the other hand there are several reports in 
which the heart was found to be normal 
(Michael and Rowe Rountz and Alexander 
W right) 

The recent investigations of Weiss and 
Rleinbart 2239 corroborated from the roent 
genologic standpomt by Roesler 2240 showed 
that the mechanism and clinical picture of 
bronchial asthma are very similar to those of 
paroxysmal cardiac dyspnea On this basis 
they established a disease picture of cardiac 
emphysema due to chronic left ventricular 
hypertrophy— which by analogy is the coun 
terpart of cardiac asthma due to acute left 
ventricular failure Swineford and Ma 
grader” 11 and Smith and Paul" 242 reported the 
relatively frequent occurrence of left ventncu 
lar failure in asthmatics According to 
Plotz 2 " 4 some forms of left ventricular failure 
produce a paroxysmal dyspnea mdistmguish 
able by symptoms physical signs ortherapeu 
tic response from bronchial asthma 
Even in patients with normal electrocardio 
grams and negative physical examinations 
the possibility of a cardiac disturbance — 

«» Weiss E and Kiel\s»»t V Pennsylvan a M J 41 1026 
1933 

»*Roesie* H d scuss on to W ess and Me nba t=” 
m Sut'CgPOKD O J* and Magtctie* R G South M J 30 
829 1937 

tut Smith F M and Pact. W D Ann Int Med 12 S3 1938 
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perhaps only functional — cannot be excluded. 
For we have become more and more convinced 
(see below) that properly conducted cardto- 
therapy, primarily with intravenous amino- 
phylline and strophanthin, may lead to 
astonishing improvement of the asthmatic con- 
dition, and should therefore be attempted as a 
matter of principle in severe causes 

It would be misleading, however, to report 
only the average incidence (17 per cent) of 
cardiopathy in our series, because the fre- 
quency, depending upon the pathogenesis of 
the asthma, varied from zero in the specific- 
allergic group to 27 and 29 per cent in certain 
pathergic types and in bronchitic and tuber- 
culo-allergic asthma. The explanation would 
seem to lie in the fact that these groups suffer 
from more or less chronic dyspnea with re- 
sulting strain on the heart, while specihc- 
allergtc asthma is more or less an acute con- 
dition of short duration. 

Even from this clinical study, it seems very 
probable that the cardiac condition is to be 
regarded as due to the asthma But one 
should not overlook the fact that a consider 
able percentage of patients with bronchitic 
asthma have reached an age at which sclerotic 
vascular processes might have led to myo- 
cardial involvement independent!} of the 
asthma It should also be noted that we have 
never observed asthma in conjunction with 
endocarditis or associated valvular defects 

Before discussing the clinical characteristics 
of cardiac involvement to be found m asso- 
ciation with bronchial asthma, we shall brieflv 
consider cardiac asthma, the symptomatology 
of which resembles that of bronchial asthma. 

Cardiac asthma, as pointed out by Scherf 
and Boyd,- 41 is primarily a central dyspnea 
without marked pulmonary congestion. This 
central respirator}' disturbance is caused by a 
functional inadequacy of the left ventricle, 
not demonstrable in the heart itself, but mani- 
fest in the disturbed blood supply to the 
medullar}- centers. Even though spontane- 
ous paroxysmal dyspnea is the most significant 
and striking symptom in cardiac as well as 
in bronchial asthma, a careful analysis of the 
clinical s} mptoms w ill usually permit a differ- 
ential diagnosis. Cardiac asthma is often as- 

*•«* &prir, D.. and Bora, L J Cardiovascular Diseases Their 
Diagnosis and Treatment St Lotus Slushy. 1939 


sociated with a sense of suffocation and op- 
pression, accompanied by a fear of impend- 
ing death. 

The most direct method for differentiation 
between bronchial and cardiac asthma is on 
the basis of circulation times, which show de- 
creased blood velocity m the pulmonary cir- 
cuit in the paroxysmal dyspnea of cardiac 
origin. Arm-to-tongue times (saccharine, cal- 
cium, magnesium, decholin) and arm-to-lung 
times (ether) may be quickly and accurately 
determined at the bedside (Cottrell and 
Cuddie Jito ). Fishback and his associates* 215 
inject a 10 per cent sodium fluorescein solu- 
tion that giv es rise, under ultraviolet light, to a 
distinctive greenish glow m the palpebral 
conjunctiva, thus obviating the uncertain!} 
of subjective end points In health} subjects 
the arm to-tongue circulation time varies be- 
tween ten and fifteen seconds It is not pro- 
longed in uncomplicated asthma during or 
between attacks, and may be shortened. How- 
ever, if bronchial asthma is complicated by 
ventricular failure, the circulation time will 
exceed eighteen seconds and may even be 
doubled or trebled, both during and between 
attacks. The same lengthening of the time 
will be found in cardiac asthma, owing to left 
ventricular failure or general congestive heart 
failure. 

Much more frequently than the need for the 
differential diagnosis as between bronchial 
and cardiac asthma, however, the question 
arises as to whether bronchial asthma is 
complicated bv heart disease, particularly m 
cases arising on the basis of an old emphysema, 
usually associated with a chronic bronchitis 
In this connection, Roesler 2217 has pointed out 
that the cardiac silhouette in the presence of 
emphysema has certain characteristic features. 
Quite frequently such patients will exhibit 
d}Spnea independently of their asthmatic 
attacks, and the dyspnea w ill be increased on 
exertion Often this symptom receives too 
little attention as an evidence of cardiac 
injur}', because the pulmonary insufficiency is 
attributed to the marked emphysema The 
fact that the dyspnea of the emphysematous 

Cottkil, J D , and Ccddie, D C Brit. M J 1: 10, 1942 

FISHBICI. D B , Gctixo, S V , and An.uoo\, E B Am. 

J M Sc M3 53 j, 1942 

=* Roeslei, H Clinical Roentgenology of the Cardiovascular 

System, ed 2, Springfield, 111 Thomas, 1943 


606 


Allergy 


bronchitic patient is of expiratory character 
points to its pulmonary origin In addition 
to the diminution of the respiratory surface 
another important factor is the interference 
with the capillary pulmonary circulation 
owing to the disappearance of the aheolar 
septa causing decreased oxygenation of the 
venous blood 

In emphysematous patients therefore there 
is always a certain degree of pulmonary in 
sufficiency the degree of which corresponds to 
the status of the basic disease On the w hole 
w e are inclined to attnbute the decreased exer 
cise tolerance and the respiratory distress on 
exertion that appears with advancing age 
more to pulmonary than to cardiac failure Of 
course, the increasing burden on the pul 
monary circulation in progressive emphvsema 
will gradually lead to excessive strain on the 
heart In asthmatic patients however in 
whom both the attacks and the associated 
bronchitis hasten the de\elopment of the more 
advanced forms of emphysema this cardiac 
inadequacy will develop much sooner than in 
cases of ordinary senile emphysma It is 
most difficult however to determine the time 
at which cardiac involvement is supenm 
posed on pulmonary insufficiency in each indi 
vidual case because the first and for a long 
time the only symptom of the former— the 
dyspnea — is not characteristic and is only too 
frequently associated with emphysema due to 
bronchitis 

Since the dyspnea of chronic asthma that is 
often associated with severe emphysema is 
frequently of a complex nature cardiac ther 
apy should always be instituted in addition to 
specific therapy directed to the asthma for it 
is difficult to diagnose the earliest manifests 
tions of cardiac involvement However an 
analysis of the different types of d> spnea may 
be possible to some degree by means of spi 
rometry In noncardiac emphysema the vital 
capacity is the same in the upright and the 
recumbent position while in emphysema with 
cardiac failure our experience has shown the 
vital capacity is less in the recumbent position 
than in the upright This agrees with the 
clinical occurrence of orthopnea m heart fail 
ure while emphysematous patients with nor 
mal hearts, although dyspneic on effort, have 


no more respiratory embarrassment in the hon 
zontal than in the sitting posture 

If the right heart failure is acute the patient 
will show a generalized very deep cyanosis be 
cause of the acute hemodynamic insufficiency 
resulting m marked diminution of the volume 
of blood delivered from the right ventricle to 
the lungs Directly associated with the cy 
anosis that dev elops from anoxemia there is an 
extremely severe dyspnea in these patients 
present even in rest Such acute fulminant 
failure of the right heart may then lead to a 
fatal termination 

Hyperacute right failure of such sudden 
onset is generally rare Much more fre 
quently the inadequacy develops with a more 
gradual congestive failure The following case 
is a typical example of the splendid results of 
cardiotherapy in bacterial allergic asthma 

\ C 60 years of age had grippe and pneumonia 
five years previously folio ved 1} his first asthmat c 
attacks— at first occurring only once a month later 
more frequent and prolonged He worked as a saddle 
maker and had formerly had attacks of sneez ng and 
coryza due to the leather dust He was a tall emaci 
a ted man with severe peripheral cyanosis and long 
narro v thorax The d aphragm \ as at the level of the 
first lumbar vertebra and poorh mobile Ausculta 
tion revealed a prolonged expiratory phase w th nu 
merous mo st and sonorous rSles over both lungs 
There was a forceful card ac impulse w th the apex 
beat palpable in the sixth interspace the sounds were 
of good qual ty the rhy thm regular the rad al artery 
slightly rig d The systolic blood pressure was 125 
He had an enlarged 1 ver No edema was present 
The electrocardiogram revealed slight axis deviation 
and ev dence of dy sfunct on Dy spnea as cont nuous 
and frequently changed into typ cal asthmat c attacks 
which responded promptly to epinephrine Only after 
cardiotherapy (da Iy intravenous inject on of strophan 
thin 0 1 mg increas ng to 0 o mg along with ammo 
phyltine 0 24 Cm in 10 cc of 50 per cent glucose) was 
there any great improvement or any considerable 
decrease m the cyanosis 

\\ e hav e discussed abov e the occurrence of 
heart disease as the direct result of asthma 
But heart trouble may develop independently 
of asthma As a rule one has to deal with 
an affection of the myocardium on the basis of 
coronary arteriosclerosis As is known this 
disease may develop insidiously without symp- 
toms or objective signs T requently how ev er, 
there will be cardiac pain thoracic oppres 
sion, and angina pectoris \\ e have observ ed 
that asthmatics complain more frequently 
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of anginal symptoms than other subjects of 
the same age — especially during attacks — 
so that the possibility of a pathogenetic 
relationship between bronchial asthma and 
angina pectoris must be considered The pain 
in the latter condition is thought to be related 
to cardiac anoxia. As oxygenation of the 
lungs is interfered with during the asthmatic 
attack, causing an oxygen deficiency in the 
coronary arteries, anoxia of the heart might 
develop on this basis alone, w hile the increased 
cardiac activity during the attack raises the 
ox) gen demand. But we ha\e also observed 
the de\e!opment of painful cardiac sensations 
during the attack in younger asthmatics in 
whom there are no reason to assume the pres- 
ence of organic heart disease. An objective 
basis for this theory of acute anoxia is fur- 
nished to some extent by electrocardiograms 
taken during such an attack. You and 
Landes- 4 ' came to the same conclusion. 

It is quite understandable that such fre- 
quent disturbances of oxygenation of the mvo- 
cardium must, in the course of years, lead to 
permanent changes. Consideration must also 
be given to the possibility that the smooth 
musculature of the vessels may become al- 
lergized on the basis of persisting infection of 
the respirator)- mucosa, such as is usually 
present in asthma of long duration Then 
one might interpret the acute insufficiency 
during the asthmatic attack not only as a 
hemodynamic phenomenon but also as an 
allergic manifestation in the coronar) vessels, 
analogous to the asthma. 

Asthmatic attacks may lead to stenocardia, 
while severe forms of stenocardia accompany- 
ing coronarv- thrombosis may appear under the 
guise of asthmatic symptoms. This is es- 
pecially true if the dyspnea produced by the 
stenocardia is of the reflex type, i e., hyper- 
acute and paroxysmal in nature If a reflex 
secretion of the bronchial mucosa (the so- 
called asthma “humidum”) is associated with 
the stenocardia, the clinical picture will re- 
semble an asthmatic attack ev en more closely, 
as is sometimes seen in acute coronarv- occlu- 
sion. However, an analysis of the symptoms, 
together with the cardiac and electrocardio- 
graphic findings, will soon reveal the true 
cause of the respirator)- disturbances. 

6,1 1 oet, K., and LocnES, G - Rlln. Wdaschr IT; T1S 1938 
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Naturally . disease of the left heart may de- 
velop without preceding anginal difficulties 
Cardiac failure first manifests itself in dvspnea 
on effort, but, m contrast to the situation in 
asthma, usual!) shows no paroxysmal char- 
acter This dvspnea corresponds objectively 
to pulmonarx congestion The latter escapes 
clinical detection at its onset, being demon- 
strable only roentgenologicallv , and has proved 
to be one of the subtlest symptoms of the 
combination of bronchial asthma with cardiac 
disease It is still unknown how often this 
combination mav be associated with bronchial 
asthma dev eloping on the basis of emphv sema 
In these relatively rare cases a differential 
diagnosis of the two forms of asthma may be 
exceedinglv difficult, because the paroxysmal 
cardiac dv spnea vv ill also manifest itself as an 
expiratory dvspnea. owing to the spastic tend- 
ency of the bronchial musculature produced by 
the bronchial asthma \ distinction between 
the two forms of asthma is therefore impos- 
sible because ot the identical mechanisms of 
both— for the originally specifically allergized 
lungs of the patient will m time react to 
nonspecific stimuli also The release of an 
asthmatic attack m this manner is called 
pathergic asthma in our terminology. One 
may assume that the respirator)- center, over- 
stimulated by the disturbance m the greater 
circulation, mav act acutely, with the lung as 
its end organ Then, mstead of the usuallv 
unnoticeable, brief hvperpnea, there will oc- 
cur a violent reaction of the bronchi leading 
to an asthmatic attack. It is the cardiore- 
spiratory- disturbance, in such a case, that re- 
leases the attack of bronchial asthma From 
this it is evident that the differentiation be- 
tween cardiac and bronchial asthma, generallv 
necessary and usually possible, cannot be 
made in ev erv case. 

In a further group of tuberculo-allergic 
asthma cases, the patients frequently com- 
plained of cardiac sensations — such as pres- 
sure and sharp pain in the sternal region — 
and also of spasms and precordial angina. 
These symptoms, which have often been 
falsely designated as cardiac neurosis, are 
usually produced by pleural adhesions (of the 
left mediastinal and basal pleura) leading to 
localized and pericardial adhesions. 

Finally, we draw attention to the fact that in 
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cases of asthma of exclusive!} cardnc origin 
cautious therap} directed against the spasm 
of the bronchial musculature will give good 
results thus the conclusion might seem plaus 
ible that an} paro\}smal d>spnea is asso 
ciated with a bronchospastic component 

11 Asthma a\d Pulmon \r\ Tuberculosis 
In the section on factors predisposing to 
asthma we have pointed out that its relation 
to pulmonar} tuberculosis is still a disputed 


In ( ur own l0, material pulmonarv tubercu 
losis pla}s a relative!', minor role in tl e causa 
tmn of or predisposition to asthma \$ a 
rule onlv those forms of tuberculosis that 
present a high degree of allerg} such as the 
hematogenous tibroproductive processes will 
lead to the development of a tuberculo allergic 
asthma Thus in 4i2 cases of asthma pul 
monarv tuberculosis could be demonstrated as 
the major cause m on!} 25 cases or 5 5 per cent 
The diagnosis of tuberculosis was based on the 
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question Investigators who assume that 
there is an intimate interplay between the two 
are challenged by other experts who den} 
such a relationship and who attribute the 
simultaneous occurrence of the two diseases 
to the fact that both asthma and tuberculosis 
are relativel} common diseases Finall} 
others believe that asthma and tuberculosis 
are mutuall} exclusive Here we are con 
cerned with some of the important clinical 
features that may be present when the asthma 
is of the tuberculo allergic t}pe 


histor} and the clinical and roentgenologic 
evidence (Fic 282) but special importance 
was attached to the results of the tuberculin 
tests AH of these 2o patients presented 
marked and prolonged local cutaneous reac 
tions to old tuberculin persisting several 
da}S In addition to the marked local reac 
tions dilutions of from 1 ID 000 000 to 
1 1 000 000 000 actual!} elicited asthmatic 
attacks in 14 cases In about half of these 
patients the asthma h3tl alreadv become 
pathergic l e there had on„maH} been a 
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specific tuberculo-allergic asthma, but in the 
course of time the bronchial mucosa had be- 
come hypersensitive to \arious nonspecific 
agents (pathergens). 

Among these cases there occurs a type of 
asthma characterized by certain clinical and 
hitherto unappreciated mechanical factors, and 
developing on the basis of a tuberculous in- 
fection. These cases are distinguished by 
the fact that the patients are not free of symp- 
toms in the intervals between attacks, m that 
they have aches and sharp pain in the chest, 
incited or aggravated by changes in position, 
and exacerbated on deep respiration. Various 
bodily exertions cause pains in the sides or a 
sense of oppression. In addition, these pa- 
tients often complain of substemal pain and 
pressure, as well as of spasms of precordial 
angma. 

These “cardioneurotic” complaints are usual 
in certain forms of tuberculosis in w hich pleu- 
ral adhesions, especially of the left mediastinal 
and the basal pleura, exert traction on the 
pericardium. The combination of such car- 
diac symptoms with bronchial asthma con- 
firms the assumption that these asthmatics 
have the pleuropulmonary lesions already men- 
tioned. In fact, in these cases we are re- 
peatedly able to demonstrate, clinically and 
roentgenologically, the signs of bronchial 
lymph node disease with pleural involvement 
that Neumann- 1 9 saw in benign hematogenous 
pulmonary tuberculosis. It must be men- 
tioned, howe\er, that the detection of such 
pleural changes by physical examination may 
often be difficult, because they usually invoh e 
only small portions of the pleural surface, and 
moreover are obscured by the gross noncharac- 
teristic bronchitic rales of the asthmatic pa- 
tient. This is especially true m regard to 
changes in the mediastinal pleura. Here the 
roentgenogram is also of little assistance un- 
less gross lesions, such as displacement of the 
trachea (Fig. 283) or mediastinum, or pleural 
calcifications, are visible. On the other hand, 
great significance is attached to pleural changes 
such as apical induration or basal adhesions, 
which are clearly demonstrable roentgen- 
ographically. These changes may affect not 
only the general pleural surface, but the me- 

Xecmaxv, W :Wi*n klin Wchnscir. S3: 1021. 1940. 


diastinal pleura as well. A case may be cited 
to illustrate the pertinent points here dis- 
cussed 

M B , a white woman, 23 } ears of age, had pneu- 
monia at the age of 8 and later “apical infiltration of 
the left lung " At the age of 19, she had costal pleu- 
tis) with thickening on the left side After this illness 
she had dyspnea following even slight exertion, and 
two > ears later her first asthma tic symptoms occurred 
From that time on she suffered from sudden attacks 
of palpitation that were severe even when she was 
at rest, so that she was totally incapacitated Fre- 
quent!} these symptoms were followed bj typical 
asthmatic attacks Examination revealed a slender, 
somewhat anemic patient Her lungs showed bilateral 
apical dutness of moderate degree In the left para 
vertebral region the percussion note was impaired 
from the third to the seventh dorsal vertebra Auscul- 
tation revealed bilateral occasional moist rdles, as 
well as inspirator} crepitant rales in the region of the 
left paravertebral dutness The roentgenogram 
showed a delicate pleural haziness in the nght apex and 
the adjoining mfrackvicular region The left costo- 
phrenic angle was obliterated Some months later, 
following moderateh rapid ascent of a steep staircase, 
she developed severe d>spnea and marked palpitation, 
with a pulse rate of 150 Auscultation revealed a 
pleuropericardial friction over the sternum Four 
da>s later she gave a violent local reaction to 0 1 cc 
of 1:1,000,000 old tuberculin administered rntracu- 
taneously, and simultaneous!} complained of severe 
palpitation. 

Thus we had a patient who suffered asthmatic 
attacks and in whom unequivocal tuberculous 
involvement of the mediastinal pleura could 
be demonstrated clinically A characteristic 
feature was the association of severe cardiac 
symptoms with the dyspnea. 

It appears that mechanical factors, such as 
enlarged tracheobronchial lymph nodes and, 
in particular, adhesive pleuritic processes, 
play some part in the release of asthmatic 
conditions in such cases. This is not meant 
to indicate that attacks of this sort depend 
entirely upon mechanically conditioned re- 
flexes Thus, if pleural changes dev elop many 
years after the onset of the asthma, obviously 
the latter cannot be blamed on the former, 
and these cases therefore cannot be included 
in the tuberculo-allergic group 

Other characteristic features of tuberculo- 
allergic asthma include constant subfebrile 
temperatures and the fact that during the 
relatively asymptomatic period the patients 
appear exhausted and fatigued, and show a 
tendency to perspire. 
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In this connection we would also draw at 
tention to an observation often made in cases 
w ith a diagnosis of tuberculo allergic asthma 
Mam of the patients had their attacks onl\ 
when the supine position and could avoid 
nocturnal seizures bv spending the night in a 


sistent activity of the infection is a violent 
If cal reaction follow the tuberculin test 
e\en with dilutions of 1 10 (XX) 000 or 
1 1 000 (XX) OCX) 

Apart from 3 cases that were classit ed as 
advanced with cavitation all our other pa 



Fig 283 Asthma toip Swdbome Frodcced bv Healed Tcberclio'is 
Con= derat le fit r of left uf per lot e oi lung caused dev lation of trachea (aw* ' tuch as respon t le for 
a'thmatu d symptoms 


chair In all these ca^es roentgenologic ex 
animation revealed enlarged hilar glands and 
in all there was a marked cutaneous hvper 
sensitiveness to tuberculin 

An important ev idence of tuberculous etiol 
ogv is an accelerated blood sedimentation 
rate «irce this is normal or even retarded m 
other asthmatics Another «ign of the per 


tients belonged in the gr jup of cases A fibre 
productive tuferculosis The advanced cases 
are nearlv all tuberculo anergic ) e the «kir> 
is not capable of producin„ antilodies tr the 
tubercle bacillus The conclusion appear 
plausible that other organ s\ stems as well Mich 
as the lungs maj fe incapable of an allergic 
reactive response The mild hemat> enous 
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forms of tuberculosis are usually marked by 
hypersensitiveness to tuberculin, so that in 
these cases the conditions for the development 
of allergic manifestations, provided the requi- 
site predisposing factors are present, are con- 
siderably more favorable. 

While, therefore, generally only the hemato- 
genous forms of tuberculosis lead to asthma, 
there appear from time to time cases m which 
the asthma has been preceded by a fibro- 
ulcerative tuberculosis. Along with W. Neu- 
mann, we may explain this by the fact that in 
some instances cavernous pulmonary tubercu- 
losis de\elops from dense fibrous tuberculosis 
and that only under such circumstances will a 
ca\ emous form show a high tuberculin allerg}’. 

H G , a white man, 42 ><ars of age, suffered an 
attach of heraoptjsis fifteen jears before admission to 
the hospital At that time, earlj tuberculosis was 
diagnosed. Hemoptjsis recurred four times in a pe- 
riod of three jears. Examination of the lungs re- 
pealed, in addition to markedly impaired resonance at 
both apices, dulness at the left apex postenorh above 
the le\el of the sixth dorsal \ertebra, and bronchovesic 
ular breath sounds in the same area Oxer a limited 
region of the supraspinous fossa there were medium 
metallic riles Subsequent roentgenologic examina- 
tion revealed numerous small, closely approximated 
calcified foci in both upper lobes, and a cavitation of 
the size of a bean on the left. This was therefore a 
case of old tuberculosis (so-called tuberculosis fibrosa 
densa), with the development of a recent cavitj A 
violent local reaction followed injection of 0 1 cc of 
1:10,000,000 old tuberculin While at rest at home, 
the patient suffered his first asthmatic svmptoms, four- 
teen daj s alter the last episode of hemoptj sis These 
persisted for about a week, with temporarj relief by 
use of epinephrine. 

This case shows clearly that a cav emous form 
may develop from a relatively benign tu- 
berculosis, and asthmatic symptoms may ap- 
pear for the first time during this stage of 
endogenous reinfection from a tuberculous 
process of at least fifteen years’ duration 

In conclusion, it may be reiterated that 
only those forms of tuberculosis that have a 
high degree of tuberculin allerg}’ are apt to 
develop asthma, and such cases are usually 
of the fibroproductive type. 

One-fourth of all cases of tuberculo-allergic 
asthma are associated with cardiopathy, as 
pointed out in the section on asthma and 
cardiopathy. 

In the treatment of tuberculo-allergic 
asthma, it is first necessary to determine 


whether the case is still monospecific or 
whether it has already become pathergic, as 
had occurred in about one-half of our material. 
The authors have observed beneficial results 
from extremely cautious but prolonged in- 
tracutaneous tuberculin therapy. For the 
technic, see the section on therapy. 

12. Asthma and Skin Diseases 

The question as to the relationship between 
skin diseases and asthma is of considerable 
interest. While neurodermatitis and its 
equivalent m childhood, infantile dermatitis, 
are the most important forms from the view- 
point of severity and difficulty of treatment, 
the urticarial group (urticaria itself, as well as 
lichen urticatus) are numerically of nearly 
equal consequence Thus, it is worthy of note 
that among 452 cases studied by the senior 
author,* 53 3S patients, some of whom later 
developed neurodermatitis, had suffered from 
infantile dermatitis early m childhood, gen- 
erally one or two vears before the asthmatic 
s} mptoms began F lve per cent of the asthma 
patients had histones of disseminated neuro- 
dermatitis, and almost 12 per cent, of urti- 
caria or related conditions 

Other authors arnv ed at even higher figures 
Among 124 asthmatics, Baagoe 2240 found that 
29 per cent had had neurodermatitis in child- 
hood or in adult life, 27 per cent urticaria, and 
11 per cent pruritus According to Nor- 
inger, 2251 about one-third of the asthmatic 
children in his extensive matenal had had 
neurodermatitis, while from 15 to 20 per cent 
of the entire infantile dermatitis group de- 
veloped asthma in later childhood. Rost 22 * 2 
reported similar findings: of 87 adult neuro- 
dermatitis cases, 23 (26 4 per cent) had 
asthma. Among 56 asthmatic patients ob- 
served by Casper, 2253 25 simultaneously had 
dermatitis, while of 112 with eczematoid der- 
matitis, 10 had asthma He also described 
24 patients with chronic bronchitis and derma- 
titis. He believes that asthma and dermatitis 
are both expressions of the same constitu- 
tional diathesis. 

It must be stressed, however, that, in the 


SMBVACOE, K H Vctimed Sctndinav 47 l«9 1927 
ssiWotrxGiB, P Bull Soc de pediat dePansM 404, 1933 
Rost. G Arch f Dermit o Sypb 155 297, 1923 
s* Caste*. F J Artb Kiaderb 115:95, 1933 
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vast majority of cases the associated skm 
diseases were due to allergens other than those 
causing the asthma Above all, the patho 
genesis of neurodermatitis is quite varied, 
hence the reader is referred to the discussion of 
this subject on page 713 The urticarial 
dermatoses are often attributable to hyper 
sensitiveness to some food, occasionally to a 
drug It is true, of course, that urticaria and 
asthma are sometimes elicited by the same 
excitant— e g , ingestion of eggs, or the prox 
unity of a rabbit Occasional!], , a patient 
may react with urticaria instead of the asth 
matic response This clinical observation 
led to the assumption that asthma is, indeed, 
a sort of urticaria of the bronchial mucosa 
(Talbot) The urticarial manifestations need 
not necessarily progress to the point of wheal 
formation, frequently, the only symptom may 
be an annoying or distressing pruritus 

This kind of itching is not to be confused 
with the pruritus to which Balyeat 2251 first 
called attention, and which he encountered in 
13 among 420 asthma cases The latter con 
dttton is confined to the upper portion of the 
thorax, as well as to the inter and supra 
scapula regions Balyeat assumed it to be an 
expression of a viscerosensory reflex, arising 
from irritation of the bronchial mucosa and 
involving the fourth and fifth cervical nerves 
posteriorly, and the third cervical nerve an 
tenorly 

Aside from these localized forms, one occa 
sionally encounters generalized pruritic par 
oxysms that may sometimes replace the asth- 
matic attack- — that is to say, they act as 
asthmatic equivalents 

13 Asthma and Migraine 

It would seem to be more than a mere co 
incidence that migraine is so frequently men- 
tioned in the personal and family histones of 
asthma patients Migraine was found in 13 
per cent of women and 3 per cent of men with 
asthma In the family histones, migraine 
occurred in 23 per cent of the ascendants of 
the female and in 13 per cent of those of the 
male patients, whereas all the other allergic 
diseases m our material 353 do not exceed 4 or 
5 per cent for each disease for all the members 
of the family The predominance of the 
** Balyeat, R M JAMA# »» 


female sex can be seen from the fact that 
about 70 per cent of the migrainous relatives 
\ueie female, the great majority being the 
patients’ mothers These figures indicate 
that there is a close relationship between 
asthma and migraine And this is further 
stressed by the fact that, m many patients, 
niigraine and asthma appear alternating^ In 
this connection, it is worthy of note what we 
fpund the same high incidence of migraine in 
tfie ascendants and siblings of urticaria pa- 
tients — and here, too, far more frequently in 
the female sex 

14 Diagnosis 

The diagnosis of asthma is a relatively easy 
niatter during the attack, since there are a 
number of symptoms and signs that are more 
of less characteristic of this condition They 
include the labored respiration, with audible 
wheezing, the difficult and prolonged expira- 
tion, and the patient’s posture (leaning for 
ward, with the shoulders elevated) The 
percussion note over the lungs is hyper- 
resonant The inferior borders of the lungs 
are generally found to be from one to two 
interspaces lower than normal, as a result of 
acute emphysema On auscultation, sibilant 
arid sonorous rhonchi are heard over most of 
the lungs, especially during the prolonged 
expiratory phase, these completely obscure the 
underlying breath sounds In some areas, 
where the bronchi have been almost com- 
pletely occluded, one hears no breath sounds 
or only a faint wheezing on expiration Aside 
from this, the findings are always present 
everywhere over the lungs and localization of 
the signs to restricted areas casts grave doubt 
on the diagnosis The simultaneous presence 
of crepitant or subcrepitant rales should direct 
suspicion to some other condition or to some 
complication of asthma A peculiar bubbling 
or rumbling type of rhonchus, especially over 
one or both lower lobes, is suggestive of bron- 
chiectasis Accordmg to Osgood, 22 " blood 
pressure readings during asthmatic paroxy sms 
show marked fluctuations in the systolic phase, 
synchronous with the respiratory cycle and 
paralleling in degree the severity of the at 
tack The high point of the fluctuation 
always occurs in the expiratory phase, and the 

mOsgood H J Lab a. Clin Vied 28 927 1913 
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low point during inspiration. Changes in the 
diastolic pressure are negligible. Fluoro- 
scopic examination of the patient during an 
attack re\eals depression and restricted mo- 
bility of the diaphragm. 

During the symptom-free intervals, the es- 
tablishment of the diagnosis is relatively 
difficult. At these times, one must depend 
principally on the history of paroxv sms of 
dyspnea or of wheezing respiration, chiefly 
at night, n ith prompt relief from epinephrine 
or ephedrine. Furthermore, the personal his- 
tory with regard to other allergic diseases, 
particularly hay fever, rhinopathy, neuro- 
dermatitis, and urticaria is often helpful 
The family history is also worthy of close at- 
tention in this respect. 

Clinical investigation of a case of asthma 
should include the following studies (some of 
which may be omitted in clear-cut exogenous- 
allergic cases): urinal} sis, complete blood 
count, nasal smears for cytology and bacteria, 
sputum examination for eosinophils and tu- 
bercle bacilli, roentgenograms of the sinuses 
and chest with fluoroscopic examination of 
the chest or X-ray films taken at the height 
of inspiration and expiration, serologic test for 
syphilis, blood sedimentation rate, and vital 
capacity; and, in selected cases, circulation 
times, venous pressure, sputum culture, 
bronchoscopy, 3nd bronchograms. 

VITAL CAPACITY 

The vital capacity — that is, the entire range 
between maximal inspiration and maximal 
expiration, which normally amounts to about 
3,500 to 4,000 cc. — is greatly reduced (to 
about 40 per cent of normal) in severe asthma 
and moderately (to about 60 per cent) in 
milder cases, according to Feinberg’s 3334 in- 
vestigations. Wittich et al 5237 had previously 
demonstrated the marked d imin ution in vital 
capacity in asthma in comparison with other 
pulmonary diseases. The decrease in vital 
capacity is due to the great increase in the 
residual air or so-called dead space of the 
lungs (Fig. 2S4). 

Even during symptom-free intervals, the 
vital capacity is by no means normal, but 

=J * Feotevc, S. M : J Allergy I- 506, 1930 
*=>' ttrmts, F. W, 3 1ms, J A., and Jc.vtocs 
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only about 80 per cent or less, as the result of 
emph}sema, chronic bronchitis, or bronchiec- 
tasis. Repeated determination of the vital 
capacity is valuable in following the degree of 
improvement resulting from the therapeutic 
measures emplov ed This test also has prog- 
nostic significance since a reduction of 50 per 
cent or more in the vital capacity of a patient 
not in an acute asthmatic attack and at rest, 
makes it exceedingly unlikely that any great 
benefit will ensue from any type of therapy. 

NORMAL ASTHMA 



cmjer Normal Condition's axd in Asthma 


Note differences in residual air (dead space) and in 
vital capaciu (extent of maximum respiratory move- 
ment). the latter being indicated bj the double-headed 
arrows 

A simple, clinically useful set of normal stand- 
ards for vital capacity was proposed by Pea- 
body and Wentworth 32371 : 

Men 

Height Normal Vital Capacity 

Over 72 inches 5 , 100 cc 

68J to 72 inches 4,800 cc 

63 to 68 J inches 4,000 cc 

IJ omen 

Over 66 inches 3,273 cc 

64 to 66 inches 3,050 cc. 

61 to 64 inches 2,825 cc. 

More complete standards for estimating the 
deviation from the normal values based on 
body surface area (as determined from sex, 
age, height, and weight), were prepared by 

*»■* Pzabods, F , a ad Wentkdilb, J ; Arch. Int- Med. 28: US, 
1917 
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Edwards and Wilson 1 - 5 * However m fol 
lowing the clinical course or results of therapy 
by serial determinations in the same patient 
no such comparisons are necessary 
Since the results of i properly performed 
breath holding test bears a fairly constant 
relationship to the vital capacity (W ittich 
and Polczak 2 58 ' 1 ) it may usefully be substi 
tuted for the latter when facilities are not 
available 

SPUTUM 

In paroxysms of short duration there may 
be no sputum at all But as a rule and par 
ticularly toward the end of the attach the 
patient coughs up a scant viscid secretion 
grayish white and mucoid in appearance 



Fic 28a Charcot Leyden Crvstals in Sputlm 

This contains in addition to the usual mgredi 
ents of the ordinary bronchitic sputum vary 
ing amounts of yellowish or sometimes gray 
ish flakes The yellowish ones are usually 
extremely viscous and consist of bloated and 
fatty degenerated leucocytes and ciliated epi 
thelial cells among which one frequently sees 
large numbers of sharp edged crystals the 
Charcot Leyden crystals (Fig 28d) When 
Vhft. i ALmkv 'DiVjrias. tSwt wkbJ»m if thest ctjs. 

tals in the sputum usually drops rapidly 
Nothing whatever is known about the reasons 
for the formation of these cry stals Probably 
their appearance is somehow related to the 
presence of eosinophile cells in the sputum 
In any event the crystals always seem to be 
encountered wherever disintegrating eosino 
phile cells are present 

The grayish plugs in the secretions of 
asthma patients consist principally of tangled 
thread of mucus and contain strange spirals 

s * Edwards D J and Wilson MG J Lab S. C n Med 24 
543 1939 

f KWiTT ch F VV and Po czak J A Am Rev Tube c 11 S4 


first described by Curschmann and now gen 
erally known as Curschmann spirals (Tic 
286) Manv of these format ons are actually 
recognizable with the naked eye as consisting 
of a spiral of twisted threads of the thickness 
of a needle and from 0 5 to 2 cm in len 0 th 
others however cannot be seen without a 
microscope under which they present a light 
shiny formation composed of many fine and 
coarser little bands and threads twisted to 
gether in a sort of spiral In the middle there 
is usually a fine brightly shining central 
thread Around the spirals one finds lympho 
cy tes fat and my elm droplets and occasionally 
also ciliated and alveolar epithelial cells 
Nothing as yet is definitely known concerning 
the manner in which the spirals and the cen 
tral threads are formed it is clear however 
that they represent casts of the finest bron 
chioles twisted into spirals The origin of 
the central thread probably depends on com 
pression of the mucus by contractions of the 
bronchi during coughing spells these cause 
the central portion of the ropehke twisted 
mucus to become so dense that it appears as a 
gleaming homogeneous thread 

Among other peculiarities of the sputum in 
bronchial asthma special mention should 
again be made of the almost invariable pres 
ence of strikingly numerous eosinophile cells 
These are recognizable m unstained prepara 
tions by the strange radiance of the granula 
tions Crystals spirals and eosinophile cells 
are best seen in sputum taken at the end of 
the attack Among the occasional findings in 
the sputum of asthmatics one might mention 
crystals of calcium oxalate and calcium phos 
jlrrattfc 

Tuchs Spain and Stnuss r5S found that the 
cholesterol content of the sputum m asthma 
ranges from 7 to oa mg per cent and was 
high {25 to 55 mg per cent) in the infective 
or skm negative types The amount varied 
with the severity of the cl meal symptoms 
and it is suggested that repeated analyses of 
the sputums for cholesterol may be helpful m 
conjunction with other findings in evaluating 
the patients course Moreover since high 
values were not obtained from the skm sensi 
tive group in which the specific causes are 

» * Focus A B Spain W C andSiRAlss M B J Allergy |4i 
236 194 
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pollens, inhalants, and foods, this test may be 
of value in differentiating this type from those 
whose symptoms are caused or aggravated by 
infection of the bronchi and paranasal sinuses 
When a bronchial infection is present, the 
sputum first becomes mucopurulent and then 
jellowish or greenish. Many organisms, par- 
ticularly hemolytic and nonhemolytic strepto- 
cocci, Staphylococcus aureus, pneumococcus, 
Friedlaender’s bacillus, Micrococcus catarr- 
halis, and yeast will be found in varying pro- 
portions and amounts 


hypersensitiveness to a protein (e g., to cat 
hair) cannot be differentiated by this means 
from bacterial asthma, for example. The rest 
of the blood picture is also not diagnostic. 

The sedimentation rate is usually normal or 
slightly decreased However, in cases of the 
infectious type, the rate may be markedly 
increased At the same time, it must be said 
that extensive investigations carried out by 
various authors, including the senior author 
(on 158 cases), did not give results uniform 
enough to permit this approach to be used for 



BLOOD 

A rather marked eosinophilta (10 to 30 per 
cent) is often found in the blood, especially 
when the attack is subsiding; but a moderate 
degree of eosinophilia, usually associated with 
lymphocytosis, is also present sometimes in the 
symptom-free intervals. At the beginning of 
the attack, there is an increase in the neu- 
trophilic polymorphonuclear cells, while the 
number of eosinophils decreases sharpty; this, 
howe\er, rises abruptly toward the end of the 
attack. 

On the other hand, eosinophilia may be 
completely lacking or may be of only slight 
proportions. Moreover, its degree is in no 
way related to or indicative of the severity of 
the disease or of the nature of the eliciting 
factor. In other words, cases attributable to 


differentiating between the different types of 
asthma 

The Weltmann reaction, based on the coagu- 
lation of the patient’s serum by serial dilution 
of calcium chloride from 0.1 to 0.01 per cent, 
can be more successfully used for this purpose, 
according to Dees.- 50 Patients with uncom- 
plicated asthma, or asthma and another al- 
lergic disease, have normal coagulation bands 
of 6, while those with noninfectious complica- 
tions, including fibrotic and degenerative 
processes, ha\e bands of 7 or longer. Asth- 
matics with infections have bands less than 6, 
except when pulmonary fibrosis coexists, in 
which case the result is determined by the 
balance between the two processes. 


Dees, S. C J Allergy 14 : 469, 1943 
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ROC’S TCTNOLOC IC rXAMIWUON 
The thorough diagnostic stud) of a case 
also requires roentgenologic examination of 
the lungs cspeu ill) bee cuse of the diflTcultv 
of carrying out a careful phjsicai examination 
in view of the frequent bronchitis and em 
physema fluoroscopic <ind roentgcno 0 raphic 


nilia n feet ion (Fk 288) and enlarged tl vmus 
in children (2) to exclude the p ssbiht) of 
come dental diseases including dextr cardia 
bronchiectasis and tubercul tsis (1) to dis 
close the presence of diseases resultng from 
asthma such as emph>semo atelectasis sub 
cutaneous emph)sema spontaneous pneumo 



Astiimvtoid Symptoms 

(Courtesy Dr L Solis Cohen) 


study of the chest has four principal purposes 
(1) to rule out the possible presence of patho 
logic conditions that cause sufficient obstruc 
tion of the bronchi to produce dyspnea and 
wheeling such as foreign bodies neoplasm 
(Fig 287) aneurjsm substemal thjroid 
tracheobronchial 1> mphadenopathy pulmo 
nary suppuration, tuberculosis syphilis mo 


thorax spontaneous fractures of the ribs and 
pneumonitis, and (4) to discover other forms 
of allergic manifestations in the lungs such as 
allergic pulmonary infiltrations and Locfilers 
sjndrome 

All of these diseases or sjmptoms are dis 
cussed in the appropriate sections of this 
chapter Here we shall consider onlj the 
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roentgenologic lindings m bronchial asthma 
itself And, to begin with, it must be said that 
there is no roentgenologic picture that is 
really characteristic of this disease 
During the symptom-free intervals, one 
finds, especially m chronic asthma, the follow- 
ing X-ray changes— which, however, are also 
frequently obscned in chronic bronchitis, as 
pointed out by Manges and Hawley , , * ri 
Zdansky, and Dillon and (iurewitsch (1) 
enlargement and increased density of the hilar 


tuberculosis (2) depression of the diaphragm, 
with a delimtely restricted respiratory mobil 
it\ (?) increased air content of the lungs, with 
widening of the intercostal spaces, (4) pleural 
changes such as diaphragmatic and pleuro- 
pericardial adhesions and interlobar or para- 
mediastinal pleuntides, (5) enlargement of the 
bronchial l\ mph nodes, (6) minute round dense 
shadows resulting from bronchiolitis, (7) 
shadows of \anous sizes with a peribronchial 
distribution, scattered throughout the lungs, 



Fic 288 Yeast Infection or Lings Simulating Uroncftal Asthma 

(Courtesv Dr L Solis-Cohen) 


shadows with coarse streaks radiating from 
these and representing the thickened bronchi, 
extending down into the lower lobes, and 
rarely* into the other parts of the lung fields, 
in the hilar shadow itself and in its immediate 
proximity , the occurrence of thickened bronchi 
in cross section, producing annular shadows of 
irregular contour; the apices are normal in 
appearance except when there is coexistent 

* 'MtscES W F , and Hauler, S J South M J 20 1M, 1927 


but chiefly at the bases, these are the result of 
the xiscid secretions due to severe bronchitis, 
(8) bronchiectasis, which often can be de- 
tected only by intratracheal instillation of 
radiopaque oil 

However, it must be stressed that at least 
16 per cent of all cases of asthma present 
normal X ray findings in the lungs (Manges 
and Hawley” 1 ) 

In contrast with ordinary roentgenograms, 
b ranch ographic study of 52 cases of bronchial 
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asthma by Triiog”*’ indicated that there is a 
definite roentgenologic picture in this disease 
when this technic is employed It consists 
essentially of the demonstration of a partial or 
complete occlusion of many of the bronchi 
Narrowing occurred as an early change and 
was present in patients with less severe at- 
tacks (63 per cent) Occlusion was demon 
strated in 83 per cent as a convex distal border 
of the column of the radio opaque oil, giving a 
characteristic “snub nosed” appearance, al- 
though some had straight margins Both 
narrowing and occlusion often occur together 
(48 per cent) A cy hndncal dilatation of the 
bronchi w ith fairly marked degree of occlusion 
was noted in patients with severe attacks 
The close correspondence of these findings 
with the pathologic lesions described above is 
apparent However, bronchography during 
attacks of asthma for the confirmation of the 
diagnosis is not recommended 
According to Mansmann and Osmond, W98a 
indirect evidence of these processes, particu 
lari) bronchial occlusion, ma> be adduced by 
chest films taken at the height of inspiration 
and expiration, by fluoroscopic examination, 
and/or b) a single double exposure inspiratory 
expiratory film The roentgenologic findings 
demonstrable by such technics are depend- 
ent upon the impediment to the movement 
of air into and from the segment of pul- 
monary tissue beyond the region of the 
stenosis, and upon the retention of bronchial 
secretions They include an inspiratory shift 
of the heart to the affected side, usually a 
thickened fuzzy outline of bronchovascular 
markings in the region, frequently with a 
superimposed fan-hke area of slightly or con 
siderably increased density, and, if atelectasis 
»s present, decreased range of motion of the 
diaphragm on the affected side with a higher 
dome on full inspiration 
On the other hand, a comparison of the 
usual roentgenogram taken during an acute 
attack, as well as in status asthmaticus, with 
that taken during the interval, reveals only 
minor changes There is not even an appre 
ciable change in the position of the diaphragm, 
this ma) be explained, however, b) the fact 
that in many cases the diaphragm is already 

2M2TRLOO C P Staff Meet Bull Hosp Umv M nnesota 11 
113 1939 


so depressed that the increased pulmonaiy 
volume during the attacks is achieved onl> by 
elevating the ribs The lung fields themselves 
are also generally changed to only a very slight 
extent during an attack In relatively rare 
instances, the markings that are ordinarily in 
creased in most cases of asthma, are intensified 
in long lasting attacks Such an increase is 
more often observed in patients with abundant 
secretion and expectoration, owing to the 
filling of the larger lower bronchial branches 
with exudate 

Kornblum* 263 reported roentgenologic find 
ings in the acute attack that resemble pneu 
monic conditions, but that disappear when the 
attack subsides or on administration of epi 
nephnne 

On fluoroscopy, it will be seen that the heart 
of the small narrow vertical type (‘ drop 
heart”), as shown in Figure 273 This is 
probably due to the emphysema and the con 
sequent flattening of the diaphragm, which 
pulls the organ down and rotates it slightly 
medially Furthermore, Moritz noted the 
interesting finding, during the asthma attack, 
of an increase in the size of the heart during 
inspiration and a decrease during expiration — 
representing the reverse of the normal rela- 
tionship It is also frequently seen in the 
interval between attacks 
The roentgenogram in asthmatic infants is 
similar to that of adults, and is characterized 
by the lowered diaphragm with limited ex 
cursions, by the horizontal position of the 
ribs, with widened interspaces, the vertically 
elongated hilar shadow , the increased paren 
chymal transparency, and by certain daubed 
appearing shadows in the parenchyma, sug 
gestmg a brcmchoalveolar exudate (Debre and 
associates 2291 ) 

BRONCIIOSCOPIC EXAMINATION 

Bronchoscopy offers additional aid in di 
agnosis The use of this method is indicated 
(1) in any case of asthma presenting physical 
signs of bronchial obstruction due, for ex 
ample, to bronchial stenosis, foreign body, or 
neoplasm, (2) to determine the presence of 
complicating secondary bronchial infection, 
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particularly suppurative tracheobronchitis, 
bronchiectasis, and pulmonary abscess; (3) 
for the collection of specimens of uncontamin- 
ated bronchial secretions for cytologic and 
bacteriologic studies; and (4) before broncho- 
graphy, and for the instillation of lipiodol for 
a bronchogiam, although other methods may 
be used for the last. Certainly, endoscopic 
investigation is warranted in any case of 
atypical asthma which does not respond read- 
ily to diagnosis and therapy (Fnedberg®* 5 ). 

The bronchial mucosa examined in the 
symptom-free interval between attacks mav 
have a fairly normal appearance, or may be 
inflamed and -velvety if tracheobronchitis is 
present. During an attack, the lining mucosa 
will be found to be swollen, edematous, and 



Fig 289 Pxechographic Curve or Normal 
Subject 

E — expiration I = inspiration 


purplish, and the bronchi to be filled with a 
thick \iscid secretion (Prickman and Vm- 
son® 8 *). Furthermore, there is an accentua- 
tion of the physiologic postero-antenor 
narrowing that occurs in the trachea and the 
larger bronchi during expiration, sometimes 
leaving nothing more than a slitlike opening of 
the lumen of these passages. This is prob- 
ably due to the increased intrathoracic pres- 
sure exerted on the weak posterior wall. 

15. DlFfERENTLAL DIAGNOSIS 
Before making a diagnosis of asthma, the 
physician should always keep in mind that 
“all is not asthma that wheezes” (Chevalier 
Jackson). 

ilav tunv 5 * 7 has gw en a complete classifica- 
tion of the conditions that may cause dv spnea 
and that may be mistaken for asthma (Table 
54). Sodeman® 6 * has recently reviewed some 

F«i£dbe«c, S A. J L M \ 121 S3, 1943 
““ c. L E . and \ EtoON, P P J Allergy 4. 2S6, 1933 

“"Mmtcti, C K W Clin North America 14. 729, 1930 
Sodehav, W CAo JM Sc. 21»: III. 1945 


aspects of the differential diagnosis of bron- 
chial asthma 

It would lead us too far afield if we under- 
took anything like a detailed discussion, from 
the viewpoint of differential diagnosis, of all 
the conditions mentioned in the table We 
shall be obliged to confine our remarks to the 
most commonly encountered and most im- 
portant asthmatoid conditions. In cases in 
which clinical examination fails to reveal any 
land of organic disease, pneumograms mav be 
of great help This procedure, presenting a 
curve of the patient’s respiration, permits 
analysis of the course of the respiratory move- 
ments. and discloses anv hindrance, also the 
degree and the time of interference with 
breathing— l e . whether onlv during mspira- 



Fig 290 Pneuviocrapiiic CtRVE dlring Attack 
of Bronchial Astkvlv 


tion or expiration, or during the entire re- 
spiratory cvcle (Hofbauer 3 ” 9 ) Figure 289 
shows the graph of a normal individual and 
Figure 290 that of a patient in an acute 
bronchial asthmatic attack. 

u) CARDLAC CONDITIONS SIMULATING ASTHALA 

The term cardiac asthma is used to desig- 
nate the severe attacks of dyspnea that occur 
in patients with cardiac disease when there is 
inequality between the output of the right 
and of the left heart, usually ow mg to a sudden 
relative failure of the left ventricle while the 
right ventricle continues to function normally. 
This occurs chiefly in hypertensive and syphi- 
litic heart disease, sjphilitic aortitis, and 
rheumatic heart disease of long standing. As 
3 result of the impairment of cardiac function, 
there is pulmonary congestion, leading ulti- 
mately to pulmonary edema This disturb- 
ance causes dj spnea, cough (at first a dry 
irritative cough), expectoration, and cyanosis. 
The increased pressure in the pulmonary cir- 
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culation is usually expressed by an accentua- 
tion of the second pulmonic heart sound, signs 
of hypertension in the lesser circulation, en- 
largement of the left ventricle, and, in most 
cases, murmurs Although it is true that 
cardiac asthma generally affects .individuals 
who are known to be suffering from some heart 
condition, others, who ha\e pre\ louslv felt 
perfectly well, can also be attacked in this 
manner, without any warning. If interroga- 
tion reveals that the patient has previously 
had no complaints referable to the heart, and 
if examination during the attack discloses no 
distinct evidence of cardiac damage, an er- 
roneous diagnosis of bronchial asthma is often 
made during the first seizure, especially in the 
case of young individuals. Moreover, the 
dyspnea is generally of a distinctlv expiratory 
type, and the physical hndings in the lungs 
are generally the same as those in bronchial 



Fic 291. PxrraocRAPHic Curve cs Cardiac Asthma 


asthma, although they may be accompanied 
by the presence of crepitant riles at the bases 
Lastly, according to Scherf and Boyd-** blood 
eosinophilia may appear in the intervals be- 
tween attacks 

The three following symptoms are fairly 
characteristic of cardiac asthma: the sudden 
onset, usually at night, the shortness of 
breath, combined with fear; and, usually, the 
complete absence of pain. Epinephrine does 
not, as a rule, control the dyspnea as promptly 
in this condition as it does in bronchial asthma , 
appropriate cardiac therapy, on the other 
hand, is effective. 

As mentioned elsewhere (p. 605), circula- 
tion time tests are exceedingly valuable in dis- 
tinguishing the two forms. Venous pressure 
determinations are also useful In addition, 
cardiac and bronchial asthma can be differen- 
tiated, according to Hafbauer, 1 * 49 by means of 
pneumographic examination. In the former 
condition, one invariably observes a regular 
prolongation as well as a relative flattening of 
inspiration and expiration; here the expiratory 
phase presents a steadily rising line (Fig 291), 


in contrast to the jerky line registered in 
bronchial asthma. 

The differentiation between these two con- 
ditions is of great therapeutic importance, 
since morphine is the sovereign drug in the 
cardiac types, but is contra-indicated in bron- 
chial asthma, while the opposite is true of 
epinephrine. However, not altogether rarely 
m asthma of long standing or in elderly pa- 
tients. bronchial asthma and dyspnea due to 
heart disease may coexist 

The term c erebral asthma is used by Straub 
to designate paroxysmal nocturnal dyspnea 
m patients with hypertension but without 
renal insufficiency In these patients there is a 
decided reduction of carbon dioxide tension 
and a shift of the blood reaction toward the 
alkaline side, owing to the marked hyperven- 
tilation The latter is explained by asphy \ia 
and local disturbances of circulation in the 
cerebral centers The vascular changes are 
said to be due to organic changes or spasm. 
Since these attacks yield to digitalis therapy, 
Scherf and Boyd- 44 hold that they' belong to 
the group of cardiac asthma But the latter 
term should not be applied to the dyspnea 
occurring in patients w tth cardiac decompensa- 
tion, for it is neither paroxysmal nor accom- 
panied by wheezing respiration These con- 
ditions are, therefore, properly termed cardiac 
dyspnea 

b ) PLLMON'ARX CONDITIONS SIMULATING 
VSTHJIA 

Aslhmatoid Cough 

As a result of irritation of the mucous mem- 
branes in various inflammatory diseases of the 
upper respiratory passages, and especially in 
tracheitis, attacks of coughing are produced 
that (when there is a delay in the elimination 
of the secretions) gradually increase in in- 
tensity and may' ultimately assume the char- 
acter of an asthma-like condition. 

Aslhmatoid Bronchitis 

Chronic infection of the bronchi may lead to 
an inflammatoiy swelling of the mucosa, as a 
result of which dyspnea and wheezing fre- 
quently appear Moreover, in chronic bron- 
chitis, especially in children and in the aged, 
the cough is also one of the most characteristic 
and distressing features. It is often paroxys- 
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mal in character, sometimes even resembling 
whooping cough The sputum is always of 
the mucopurulent type, and is usually much 
more profuse than in the exogenous-allergic 
type of asthma In asthmatoid bronchitis, 
the rales and rhonchi are exclusively or pre 
dominatingly in the inspiratory phase of res 
piration The question as to whether there is 
an infectious process that leads mechanically 
to a partial obstruction of the bronchial lumen 
or whether an infection is responsible for 
bacterial hypersensitiveness on the basis of 
which bronchial asthma develops, must be de- 
termined m each case This bronchitis is, 
naturally, not to be confused with the acute 
form observed during or at the end of an 
attack of allergic asthma \\ hen the asthma 
toid s>mptoms are due to mechanical inter 
ference, the dyspnea is continuous rather than 
paroxy smal and fails to respond satisfactorily 
to epinephrine Exacerbations of chronic 
bronchitis or recurrent acute episodes may 
also give rise to infrequent but rather pro 
longed attacks of asthma-like symptoms In 
children, on the other hand, the catarrhal 
factor sometimes dominates all the symptoms 
of spasm, as a result of this, the first asthmatic 
attacks are frequently not recognized as such, 
but are often diagnosed as recurrent bronchitis, 
until typical seizures occur Repeated at- 
tacks of bronchitis in children with family 
histones or other evidences of hypersensitive- 
ness, such as urticaria, dermatitis or migraine, 
strongly suggest, however, that the conditions 
in question are of allergic origin In elderly 
individuals, the persistence of the cough for 
some time may be regarded as a sign that the 
condition. is not fundamentally allergic 
Brown 1685 has reviewed the symptomatology 
and findings of asthma due to bacterial allergy 
The differentiation between asthmatoid 
bronchitis and true bronchial asthma due to 
bronchial infection and/or bacterial hyper 
sensitiveness is often difficult and not always 
possible How ever, a determined effort should 
be made to distinguish between these two 
conditions since, to a large extent, the nature 
of the treatment and the prognosis are de 
termined thereby The differences noted in 
Table 55 (in which data on exogenous aller 
gic asthma are included for comparison) will 
usually make a precise diagnosis feasible It 


must be admitted, however, that certain bor 
der line cases share the characteristics of both 
conditions 

The smo bronchial syndrome in children 
has received careful attention from Dutton 
and Fuchlow r * 9 It consists essentially of an 
asthmatic bronchitis in association with hy 
perplastic sinusitis, and may appear as a 
complication of bronchial asthma The con- 
dition is chronic with residual symptoms of 
mild character between acute attacks, which 
last from four days to two weeks and which 
are accompanied by fever, rhinitis, postnasal 
drainage, cough, and w heezing X ray treat- 
ment over sinuses and chest is said to give 
satisfactory results 

A sthmaioid Emphysema 

Quite frequently one sees patients with 
chronic emphysema and dyspnea erroneously 
diagnosed as bronchial asthma Here too 
the attacks are not paroxy smal The dyspnea 
may be explained by the marked reduction in 
functioning pulmonary tissue 

Mention should also be made of the dyspnea 
occurring in coal miners after many years of 
exposure to silica dust (so-called miner’s 
asthma) and caused by pneumoconiosis 

c) I MIRA THORACIC PROCESSES SIMULATING 
ASTHMA 

Patients with pulmonary tuberculosis often 
present respiratory difficulties that are due to 
tuberculo allergic asthma in only a small per 
centage of cases In the others, they' are 
produced by conditions resulting from the 
pulmonary tuberculosis such as displacement 
of the mediastinum, deviation of the trachea 
and of the main bronchi, and pleural adhesions 
Furthermore, the tuberculous process can, 
through fibrosis and adhesions, place the heart 
and the circulation at a mechanical disad 
vantage 

On the other hand, as Fraenkel 0 ® 7 ® points 
out, an active and open tuberculosis can long 
be concealed under the guise of a bronchial 
asthma This appears to be particularly true 
when there is tuberculous tracheobronchitis, 
as has been repeatedly demonstrated recently 
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Table 55 —Differential Diagnosis of Exogenous- Allergic Asthma Infectious ( Bronchitis ) 
Asthma, and Asthmatotd Bronchitis 



Exogenous \llergii 4<thma 1 In'euious Bronchus \sthmx 

A»lhm2toi4 Bronchitis 

Age of Onset 

Any — uncommon in older Lsually past middle age. 
individuals | but ma\ occur in chil 

| Children or adults 

1 

Family History of Al- 
lergy 

Often positive \ ariable | Rare 

Symptoms 

Expiratory dyspnea and Expiratorv d\ =pnea and | Cough predominates and 
wheezing, cough van- wheezing, plus consider- initiates svmptoms, “rat- 
able and usually late able cough thng” rather than wheez 

in attach mg, little or no real 

1 dy spnea 

Fever 

Rare Often, low-grade 1 Lsual, mav be high 

Onset of Attacks 

Usually abrupt . Gradual Usually very gradual, ap- 

' peanng as complication 
of costing bronchitis, no 
clearly defined par- 
oxysms 

Duration 

Paroxysmal, usuallv brief Variable, often low grade More or less continuous or 
prolonged attacks with 1 may occur as infrequent 
exacerbations prolonged episodes 

Symptoms in Intervals 

None More or less persistent 

low -grade s\ mptoms, 
exacerbated b\ upper 
respiratory infection 

physical exertion, chill- 
ing, etc 

Cough and expectoration 

Seasonal Incidence 

Not seasonal (or corre- Perennial, worse m winter Occurs chiefly m winter or 
' sponds to pollen seasons): or with change or sea- with change of seasons 

1 sons, in damp or rainy 
weather 

Phj sical Signs 

! Typical acute pulmonary 
emphv sema, expiratory 
rales, prolonged expira- 
tory phase 

Same, but not as marked, Predominantly inspiratory 
olten numerous sibilant rhonchi often very 

inspiratorv riles coarse, expiratory phase 

not prolonged 

Sputum 

1 Scant, mucoid, grayish 

Mucopurulent, quantity ' Profuse, mucopurulent, 

1 variable ' greenish-yellow 

Eosinophils in Sputum 

Usual 

| None or occasional | None 

Cholesterol Content of 
Sputum 

Normal 

Increased | Increased 

Xasal Discharge (if pres- 
ent) 

Than, clear, watery, con- 
tains eosinophils 

Purulent or mucopurulent, 
eosinophils variable 

Thick, stickv , y ellowish; 
no eosinophils 

White Blood Cell Count 

Leucocy tosis infrequent 

Normal, or mild leucocy- 

Frequent leucocy tosis 

Blood Sedimentation 
Rate 

Normal or retarded 

May be accelerated 

Lsuallj accelerated 

Weltmann Reaction 

Normal (band 6) 

Bands less than 6 (unless 
pulmonary fibrosis ex 
ists) 

Bands less than 6 

Vital Capacity 

Reduced dunng attacks 
and often between at- 
tacks 

Same 

Normal (except with em- 
physema) 
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Table 5j — Concluded 



Fxogenous Allergic Asthma 

Infect ous (Bronchi: s) Asthma 

Asthmatoid Br n hit 

Bacteriology 

Indifferent 

Lsu3lly Strep Staph or 
Pneumococcus 

San,, 

\ raj of Chest 

Normal or minimal changes 

Exaggerated peribronchial 
markings coalescence of 
hilar shadow s 

S *“ 

Skm Tests 

Posjtwe reactions usually 
obtained 

Lsu3ll> positive reactions 
only to bacterial prod 
ucts esp autogenous 
vaccines 

Usually no positive reac 
t ons occasionally posi 
tivc to bacteria or their 
products 

Response to Fpinepbrine 

Good 

Relieves acute phase of 
sy rnptoms 

1 Poor 

Response to Chemother 
apy and Antibiotics 

Non, 

Limited response 

Excellent 

Complications (emphy 
sema bronchiectasis) 

Rare 

Frequent 

Infrequent 

Prognosis 

Generally good 

Usually poor as regards 
morbidity and disability 

Generally good 


(Menendez and Hernandez Gonzalo, 2 ’ 71 Oat 
way, Gale, and Moxny, tul U aldbott 2775 ) 

Other intrathoracic processes that may ex 
ert direct or indirect pressure on the bronchi, 
and thus similate asthma, include aneurysm 
of the aorta (He 292) peribronchial and 
mediastinal lymphadenitis bronchial, extra 
bronchial, and mediastinal tumors (Fic 287), 
diverticulum of the esophagus (Tic 293), 
sarcoidosis with bronchial involvement, sub- 
steinal thyroid (Fig 294), and retropharyn 
geal abscess Stridor is never the result of 
uncomplicated asthma Its presence, there 
fore, should suggest some other condition 
Recurring hemoptysis in an asthmatic, al 
though it may be associated with a seveie 
cough, points to the possibility of neoplasm or 
other organic pulmonary disease, as recent 1) 
again emphasized by Prickman and his asso 
ciates— 72 However, pulmonary neoplasms 
can closely simulate asthma from the stand 
point of both history and physical examina 
tion whether bronchogenic carcinoma, as in 
4 cases reported by Moore, 1 or generalized 
endolymphatic carcinomatosis (pulmonaiy 
metastases), as in 2 cases described by Men 


an Menendez f J and Hernandez Gonzalo P D 5 Chest 8 
382 1942 
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deleff 2374 Syphilis is rarely the cause of 
asthma, but should never be overlooked 
(Klinefelter 2 ’ 75 ) Lastly, mention is still to 
be made of the possible presence of foreign 
boJies in the respiratory passages, particularly 
m children 

The differential diagnosis of these processes 
is generally not too difficult The possibility 
of bronchial asthma can generally be ruled out 
by painstaking clinical examination and X- 
ray and bronchoscopic findings in connection 
with a negative history as to allergy 

d) RESPIRATORY NEUROSES SIMULATING 
ASTHMA 

Hysteric tachy pnea may occasionally simu- 
late asthma clinically It is usually the ex 
pression of a reaction to some psychic trauma, 
such as fright, severe emotional upset, or very 
fatiguing exertion and occasionally also the 
direct result of witnessing an attack m an 
other patient The diagnosis can be made 
clinically on the basis of the absence of 
sputum, both during and after the attack, 
and also of the extraordinarily sudden onset 
and disappearance of the acute symptoms 
Moll’ 120 suggested mecholy 1 as a help in estab- 
lishing the differential diagnosis, while the 

** k Klinefelter E W Aith Dtimit tSvph K 1918 
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subcutaneous injection of from 10 to 20 mg 
of this choline derivative elicits wheeling or 
even an acute attack in asthmatic mdivid- 
uals, it does not do so m cases of respirator, 
neurosis 


which, according to Brouning, 2,>76 is a rather 
suspicious sign Sighing dyspnea is always a 
functional disorder due to an underly tng neu 
rogemc cause However, it is impossible 
sometimes to distinguish sharply between an 



Fig 292 Large \ortic \\ei rvsu Prodicing \sthilatoid Swptoms 

tCourtes' Dr L Solis Cohen) 


The sy ndrome of sighing dy spnea also merits 
discussion here It consists of deep sighing 
respirations that are greatly increased in 
depth, without much alteration in the respira 
tory rate If the attack is long and severe, 
tetany may occur from hyperventilation The 
histon r is the most important means of mak 
mg this diagnosis in the interval When 
asked to imitate the symptoms, the patient 
will often take a deep sighing inspiration. 


allergic asthma and a neurosis, since the latter 
can act as a predisposing factor in producing 
asthma (see p 570) 

Taulty diaphragmatic function, demonstra- 
ble fluoroscopically, can also be responsible 
for intense dyspnea which may be confused 
with asthma According to Day, 22 " 7 this 
syndrome of diaphragmatic dyspnea, occur- 

^‘Broomnc 11 If South V J 35 914 1942 
*• D« C 11 J Ro> Arm> V Corps Si 290 1943 
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nng under conditions of strenuous exertion, 
was the commonest disorder of the respirator} 
system in the British Army in World War II. 
The excursions of the diaphragm are found to 
be slight, absent, or paradoxical, and the 
treatment consists of controlled breathing 
exercises 

16. Etiologic Diagnosis 
When the diagnosis of asthma has been es- 
tablished, the diagnostic difficulties really 
begin. The physician must now discover the 


the case under consideration It also includes 
a number of queries that should be put to the 
parents of asthmatic children; the answers are 
likely to be highlv significant, since they give 
the physician a better understanding of the 
psychic background It frequently happens 
that the history alone makes it possible for 
the physician to make a tentatixe diagnosis of 
an infectious (chiefly bronchitis) asthma, dust 
asthma, pollen asthma, or some other type, 
thus enabling him to decide on tests alon^ 
certain definite lines 



Frc. 295 Sun Tests with Aspergillus (\) a.vd Pemcilliiu (Pi ln \sthilx Case 
C = control with normal saline solution Specificitv of test in this case was pro\ed l>> focal reaction (i e 
attack of asthma) 


cause of the asthma, and this involves find- 
ing both the exciting and the predisposing fac- 
tors (see section on etiology). Furthermore, 
it is essential to determine whether the case 
is one of allergic or of pathergic origin. In 
both instances it is of special importance to 
determine whether the etiologic agents are 
exogenous or endogenous in character. To 
achieve these aims, the following approaches 
are available. 

HISTORY 

Here, as in all other allergic conditions, the 
history is of the \ery greatest importance. 
The questionnaire to be found in the Appendcx 
gi\es a detailed outline of the many pertinent 
questions that apply, the answers to which 
may yield invaluable hints as to the nature of 


SKIN TESTS 

As for skin tests, we can be very brief, 
since the entire subject has been discussed xn 
considerable detail elsewhere (p 157). In a 
word, it may be said that both positixe and 
negatixe tests are to be interpreted from a 
highly critical xiewpoint The writers un- 
conditionally accept as specifically positive 
onh’ those tests that actually induce an 
asthmatic attack (Fig. 295) This occurred 
in only 9 per cent of our material, consisting of 
452 cases Moreover, failure to elicit a cu- 
taneous reaction does not exclude the possi- 
bility that the substance tested is indeed the 
causal agent; a negatixe test may be due to 
the fact that not the skin but the bronchial 
mucosa is the shock organ, or that the protein 
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used for the skin test, particularly if it is of 
bacterial origin, maj have been chemically 
altered to such an extent that it is no longer 
identical with the protein responsible for the 
asthmatic seizure 

A special problem is that of proper evalua 
tion of skin tests in bacterial or infectious 
asthma As mentioned on page 437, there are 
two schools of thought on this question 
Some regard a positive, others a negative reac 
tion as specific The present writers are 
emphaticall) of the opinion that the decisive 
point is the elicitation of a focal reaction m the 
form of increased bronchial secretion, or even 
exacerbation or elicitation of asthmatic mam 
festations Such responses are usually ac 
companied bv marked local skin reactions, but 
these are sometimes lacking This might pos 
sibly be explained by the fact that there is a 
hypersensitiveness to bacterial protein in the 
former case, while in the latter the hyper 
sensitiveness is in relation to bacterial toxin 
(as in the Schick or Dick reactions) 

BRONCHIAL TESTS 

These include inhalation or spray with a 
specific dust or other substance, and are quite 
often positive m cases that do not present any 
reaction to skin tests For example, we found 
positive bronchial tests in 8 cases (to flour, 
house dust, leather dust, straw, ipecac, goose 
feathers, sesame oil, and acacia flowers) 
Similar findings have been reported by Stev 
ens 735 

The enuronmental test is also to be regarded 
as a bronchial test This consists m actual 
exposure, under ordinary conditions, to the 
suspected agent It may be divided into day 
and night tests Illustrative instances in 
which environmental tests were essential in 
establishing the diagnosis included cases in 
which attacks were elicited when the patients 
visited their places of occupation, such as 
barley warehouses, sesame oil factories, leather 
goods plants, and fur factories Furthermore, 
quite a few reacted only to night tests, chiefly 
owing to mattresses or pillows on their beds, 
or fungus growing m the bedding 

NASAL TESTS 

These are particularly helpful in cases of 
asthma due to pollen or flour 


ORAL TESTS 

In cases of allergic asthma due to ingestants, 
oral testing is the method of choice Racke 
mann r ’ 78 has pointed out that skin tests fail 
to elicit reactions in two-thirds of all cases of 
nutritive asthma 

It may be of interest to note that by means 
of all the aforementioned tests, we were able 
to determine the causation in 128 (28 3 per 
cent) of a series of 452 cases This was ac 
complished by intracutaneous tests in 37 
cases, by nasal tests in 54, by environmental 
tests in 29, and by bronchial tests in 8 cases 
17 Therapv 

In practice, one must distinguish between 
the treatment of an asthmatic attack as a 
symptom and of the asthmatic condition as a 
disease, the therapeutic approach to the former 
will usually be symptomatic while the latter 
problem will often call for consideration from 
the etiologic viewpoint 

The treatment of asthma may therefore, be 
divided as follows (1) measures to combat the 
asthmatic attack, (2) prophylactic and cura 
tive measures to prevent attacks in the future, 
and (3) determination and, if possible, elimina 
tion of predisposing or contributory causes 

It should be stated, first of all, that just as is 
done in the case of diabetics, every severe case 
of asthma should be hospitalized for at least a 
few days, in order to determine the patho 
genesis of the condition In this way, all the 
necessary studies — allergy tests roentgeno- 
grams, electrocardiograms sinus examination, 
bactenologic investigation — can be conven 
lently carried out, moreover, the patient’s 
response to therapy can best be observ ed under 
these conditions and the family physician will 
then be able to handle the case along the lines 
found most effective by these investigations 
Extensive experience has convinced the writers 
that close cooperation between the allergist 
and the family' doctor often produces satisfac- 
tory results even in cases that seem almost 
hopeless 

a) TREATMENT OF THE ASTHMATIC ATTVCK 

For purely’ didactic reasons, the treatment 
of the acute attack, of status asthmaticus, 
a 'lUcxzuun F M J Allergy 2 113, 1931 
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and of the chronic stage will be discussed 
separately, although the use of certain drugs, 
particularly epinephrine and aminoph) lime, is 
of course common to all of them Neverthe- 
less, certain difficulties peculiar to each of the 
phases and the means by which they ma> be 
o\ercome, warrant individual discussion of 
the therapy of each 

As for the treatment of the acute attack, and 
of status asthmaticus, we shall mention onh 
those emergency measures that the phjsician 
must employ promptly Needless to saj, 
when there is any reason to suspect clinical!) , 
or on the basis of tests, the presence of hvper- 
sensitiveness to some inhalant or ingestant, 
this substance must be immediately elimi- 
nated. 

(1) The I cute Attack 

The first and most important problem is to 
rid the patient of his se\ere djspnea Tor 
this puqjose, epinephrine hydrochloride, in a 
1 : 1 ,000 solution, administered subcutaneousl) . 
is the so\ ereign remedy The do«e required 
for relaxation of the bronchospasm by sympa- 
thomimetic stimulation depends on the sc- 
\enty of the attack, on the duration of the 
disease, and on the patient’s pre\ ious responses 
to this drug Since epinephrine is purchas- 
able in 1 cc. vials, the entire contents of the 
ampule are usually injected at once, with the 
result that in very many patients highly un- 
pleasant symptoms are produced, such as 
severe palpitation, precordial distress, trem- 
bling, marked pallor, feeling of weakness, and 
severe nervousness As a modification of 
Hurst and Bray’s method, the present writers 
suggest beginning with 0 2 cc (3 minims) sub- 
cutaneously, leaving the mj'ection needle in 
the skin, and then administering the same dose 
at intervals of from three to five minutes until 
the patient feels very much better Aside 
from the fact that this fractional dosage 
method rarely brings on such strong reactions 
- — if, indeed, any untoward effects — a total 
dose of about 0.6 cc. * erv frequently suffices to 
free the patient of his symptoms Moreover, 
this cautious approach is absolutely essential 
in dealing with children. 

Since the attacks so commonly make their 
appearance suddenly, and especially at night, 
it is well to teach the patient or someone in his 


environment the technic of giving injections. 
However. he should be instructed not to use it 
unnecessanh Although epinephrine is not 
habit-forming, patients not uncommon!) gi\e 
thcmsehes injections more frequently than is 
perhaps necessan , the* do thts because they 
are atraid the injection mav not work as 
promptl) and effective!) later, at the height of 
the attack. One occasional!) obser\es severe 
local skin damage attributable to the drug’s 
ischemic effect on the local blood \essels, 
when it is injected too superficial!) (Tic 296) 



Case Dcz to Epinephrine (AdrewunJ 

Otherwise, however, it is surprising to note 
what quantities of adrenalin people can take 
over long periods of time without suffering any 
damage to the heart or vascular system 
Thus, Rackemann and Theiler 219 observed 
a patient who consumed 280 bottles of 30 cc. 
each in the course of three years, and Wald- 
bott- 54 mentions 2 patients who gave them- 
selves a daily total of 30 cc. and 37.5 cc., 
respectively, for many weeks 


- • Idem, and Tbeile*. H ibid 525. 195-5 
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In patients with hypertension it is ad vis 
able to make sure that this treatment does not 
unduly elevate the blood pressure Some rare 
cases have been observed (Keeney 28 ) in 
which an injection brought on a violent split 
ting headache followed by unconsciousness 
These manifestations are probably due to 
cerebral angiospasm or \ascular hemorrhage 
resulting from the sudden hypertension It 
is generally assumed that this followed the 
accidental entrance of epinephrine into a small 
vessel However subcutaneous injections can 
also bring on manifestations of the greatest 
severity particularly acute angina pectoris 
and even death The minimal lethal dose by 
the subcutaneous route seems to be approx 
imately 10 mg Gormsen 2282 recently re 
viewed 29 cases of fatal epinephrine reactions 
In a case described by him the patient acci 
dentally gave himself an injection of 1 cc of a 
1 100 instead of a 1 1 000 epinephrine solu 
tion 

The unpleasant after effects not to mention 
the serious sequelae can be avoided by in 
haling instead of injecting the adrenalin 
Ever since Graeser and Rowe 83 introduced 
the 1 100 epinephrine solution it has been 
found that in the majority of cases inhalation 
gives results similar to those achieved by 
injection— provided a suitable nebulizer is 
employed (that is an all glass or all plastic 
apparatus that vaporizes the solution com 
pletely without forming any droplets) and 
provided it is used before the attacks are too 
far advanced Furthermore the conven ence 
of this method permitting the patient to get 
adequate relief wherever he may be and tl e 
psychologic factor inherent in the fact that'J e 
has at his command a method upon which he 
can rely are additional advantages that can 
not be overlooked However at the height 
of an asthmatic attack it may be necessary to 
administer a small dose of epinephrine hypo 
derm cally followed by inhalation if the bene 
ficial effect of the injection seems to be wearing 
off 

It is essential that the physician give the 
patient precise instructions as to how the 
apparatus is to be used The mouthpiece is 


r KEENEV EL bd 112 2131 1939 
! « GORMSEN H Uge k f lager IH 242 1939 
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inserted into the mouth just past the teeth 
but the lips must remain open Thei the pa 
tient must be taught to squeeze the bulb of 
the atomizer at the moment of a deep mspira 
tion so as to bring the drug into direct con 
tact with the bronchial mucosa This pro 
cedure should be repeated once or twice but 
no more than necessary to obtain rel ef 
Moderate dryness and irritation of the 
throat are quite commonly noted This may 
be avoided or at least considerably lessened 
by gargling with water or isotonic saline solu 
tion immediately after the inhalation or by 
swallowing a few drams of warm glycerin 
Lockey 84 incorporates 5 per cent glycerin in 
the epinephrine solution 
The hand vaporizer has some disadvantages 
The squeezing of the bulb and the repeated 
deep inhalations may be exhausting to a pa 
tient who is very ill or dyspneic Richards 
and his associates 2285 therefore suggested a 
technic for continuous inhalation consisting 
of the use of a tank of oxygen with the usual 
reducing valve to regulate the flow of gas 
through a glass nebulizer With this method 
1 cc of solution is vaporized in three to ten 
minutes and the patient simply breathes 
quietly during this time Intermittent epi 
nephnne vaporization combined with helium 
oxygen inhalation (\\ lckner 2286 ) and continu 
ous nebuhzation of glycermized epinephrine 
solution using a mixture of 10 per cent carbon 
dioxide for its expectorant effect and 90 per 
cent oxygen as the gas (Lockey 2287 ) are said to 
be particularly efficacious 
The effect of epinephrine which sets in veiy 
quickly but soon vanishes can be considerably 
and advantageous’ly increased ’by the ’longer 
lasting ephednne which by itself is ineffective 
in severe attacks Doses ranging from 0 02o 
to 0 045 Gm (| to « gram) of ephednne 
sulfate are recommended If it is desired to 
postpone the onset of action of the drug so as 
to prevent asthma spells from awakening tl e 
patient during the night one may give enteric 
coated ephednne tablets or some ephednne 
theophylline compound such as Luasmm 
For patients who cannot tolerate ephednne 

* Locvev S D b d 14 38 1943 
MS Richards D W Jr Barach A L and Cromweu. II A 
Am J M Sc 199 12 1940 
ms v\ icener I Ann Alls sy 3 187 1945 
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propadrine hydrochloride in the same dosage 
is a useful substitute (Murphy-*®) Other 
sympathomimetic drugs which have been re- 
cently reported to be effective in terminat- 
ing asthmatic paroxysms include nethamine 
0.050 Gm or f gr. (Friedman and Cohen* 31 ); 
nethacetin, a combination of nethamine and 
acetophenetidine (Craddock- 89 ), nethamine 
hj drochlonde and theophylline isobutanol- 
amine, which can also be given intravenously, 
intramuscularly, or by rectal suppositories in 
severe cases (Hansel® 1 ), and by injection, 
ethylnorsuprarentn (Tainter et al., 2590 Hart- 
man- 91 ), and l-(3,4-hydroxvphenyl)*2 amino- 
1-butanol (Suter and Ruddy 291 ), which are 
said to be as effective as epinephrine. 

■“During the past few years, a number of 
authors (Efron,- 91 Brown,- 94 Rowe, 290 
Kahn,- 98 Piness, 297 Rackemann, 559 * and Ur- 
bach, Loew, and Gottlieb 25 *) have demon- 
strated that slow intravenous injection of 
aminophyUtne (theophylline ethvlenediamme) 
is a most effective, prompt, reliable, and safe 
therapeutic procedure for combating asthmatic 
attacks, even after the patient has become 
refractor.- to adrenalin. Moreover, amino- 
ph) Uine seems to restore the bodj ’s responsive- 
ness to adrenalin in practical!; all cases that 
have become adrenalin-fast (Herrmann and 
Aynesworth- 99 ). The exact mode of action of 
this drug is still in controversy Its beneficial 
effect is generally attributed to an antispas- 
modic action. — i.e., relaxation of the spastically 
contracted circular muscles of the bronchi, 
thereby re-establishing the normal diameter of 
the lumen and thus permitting free passage of 
air to and from the lungs. However, on the 
basis of their observations of its effect on 
blood pressure fluctuations, Osgood and 
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Ehret 5300 believe that the favorable action of 
aminophylline is effected by increasmg the 
blood flow through the pulmonary circulation 
by v asodilatation, and that its bronchodilating 
effect is of secondary importance. To achieve 
an immediate effect, 0 24 Gm. (3f grains) 
of aminophylline diluted in 10 cc. of saline, or 
better of 10 per cent glucose, should be given 
intravenously. In very severe cases, it may 
be necessary to give 0 4S Gm. (7k grains) 
dissolved m 20 cc It is absolutely essential 
to take as long as five minutes to administer 
the solution in order to avoid a “speed shock.” 
Care should be taken to prevent extravasation 
into the perivenous tissues; the injection of 
novocain is required to control the pain follow- 
ing such an accident. Intramuscular ad- 
ministration of aminophylline is too painful 
The untoward effects of the drug include an 
initial hyperpnea, a feeling of warmth, par- 
ticularly in the face, a burning sensation m 
the eyes, a metallic taste, and occasional^ 
nausea and vomiting Merrill 5301 has re- 
ported dangerous and even fatal reactions to 
intravenous aminophylline in cases of bron- 
chial athma, but these appear to be largely 
confined to those with associated cardiac de- 
compensation, hypertension, or otherwise tn 
extremis. Certainly, properh administered, 
the drug can be, and on innumerable occasions 
has been given with excellent results and 
without noteworthv side-effects 

Baruch 5305 - 5303 employed rectal instillation 
of 0.5 Gm. of ammophvlline dissolved at the 
time of administration in 20 cc. of tap water, 
and given by means of a No 12 French rub- 
ber catheter and a 20 cc. glass or rubbeT bulb 
svringe. This technic can be readily taught 
to the patient or relatives. The relief of 
asthma is not as rapid as with the intravenous 
route, but in most instances relaxation of 
bronchial spasm takes place within ten to 
thirty minutes Nausea and vomiting may 
occur after large doses, but the circulatorv 
side-effects of rapid intravenous injection, 
such as dizziness and faintness, are rarely 
encountered and never troublesome. We 
found this method very- valuable and rather 
effective even when used repeatedly for weeks. 

**“ 0»COOO, H . *nd EhS£t. F E ibid 28- 1413, 1943 
*»> VIebmU. G V J V St A. 123. Ill}, 1943 
M Bi*\ca. A L J VUerg} 14: 296. 1943 
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Maisel and Somkm 5301 and Melton 2305 re 
ported control of severe asthmatic paroxysms 
by intravenous injection of 0 (b to 0 1 Gm 
of nicotinic acid Relief is obtained within 
three to five minutes and seems to coincide 
with the appearance of a flush It is pre 
sumably due to the marked vasodiatiog prop 
erties of the drug Oral administration (0 2 
Gm ) is somewhat less effective 
Maietta** 0 * found that intramuscular in 
jection of 2 cc doses of a mixture of equal 
parts of ether and peanut oil produced relief 
in stubborn cases of asthma Although the 
injection caused temporary burning pain no 
induration or abscess resulted The taste and 
smell of ether persisted as long as a day 
Epinephrine fast patients were noted to re 
spond again The dose may be repeated in 
several hours as indicated 

Intravenous administration of magnesium 
sulfate may also control severe seizures As 
shown by Hauiy, 2307 this has a bronchodilat 
ing effect on the isolated lungs of guinea pigs 
Rosello and Pla 2308 among others emplo>ed 
it clinically in doses of 10 cc of a 10 per cent 
solution intravenously Lumiere'’ 309 recom 
mended magnesium hyposulftte in the same 
dosage 

(2) Status Asthmaticus 
The physician called in to treat a patient 
suffering from status asthmaticus will natu 
rally first try epinephrine subcutaneously and 
aminophy lime intravenously Regrettably 
however this type of treatment often brings 
only temporary relief in this severe condition 
In order to prolong the effect of the drug 
Keeney M has suggested the use of epinephrine 
suspended in sterile peanut oil each cubic 
centimeter containing 2 mg of the drug doses 
of from 0 5 to 1 o cc are injected mtramuscu 
larly While this method has been found very 
satisfactory for some patients it has elicited 
m others severe local reactions some of which 
were found to be due to sensitization to peanut 
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oil Moreover Cohn 2310 described untoward 
symptoms resembling shock and accompanied 
by vomiting and chills For these reasons 
many investigators have been trying to find 
another menstruum such as gelatin and an 
hydrous wool fat but without any striking 
results 

Tor patients with intractable asthma who 
fail to obtain relief with the usual epinephrine 
preparations Kenney 2311 recommended in 
travenous injections of 100 cc of 50 per cent 
sucrose with Oi cc of 1 1000 epinephrine 
added Since this concentration of sugar maj 
be irritating to the vein Rackemann 2238 prefers 
intravenous infusion of a liter of 5 per cent 
solution of dextrose or of a physiologic solu 
tion of sodium chloride to which 1 to 2 Cc 
of 1 1 000 epmphnne is added and thoroughly 
mixed The venoclysis should be given slowly 
so that it takes at least one hour If no bene 
fit ensues from 1 to 2 5 cc of 1 10 000 epuieph 
nne (a 1 1 000 solution diluted ten times) 
may be injected intravenously This should 
be stopped immediately if the first signs of ad 
renalin symptoms are noticed (pallor tremor 
perspiration headache cardiac oppression) 
Kahn 23 2 has made the interesting observation 
that after such a reaction subcutaneously ad 
ministered doses of epinephrine regain their 
lost effectiveness 

Demerol (isonipecaine) in doses of 2o to 100 
mg subcutaneously or intramuscularly or 100 
mg by mouth has been shown to be quite 
effective m status asthmaticus (Batterman and 
Himmelsbach 8 6 Noth Hecht and \onk 
man 835 Douthwaite 2313 Barach 2311 and Hep 
burn 2315 ) Good results have also been 
obtained when it is administered in a mixture 
with half the usual amount of epinephrine 
The usual side effects are dizziness nausea 
euphoria headache and dryness of the mouth 
However severe systemic reactions have been 
observed by Noth et al 835 Hobbs’ 318 and 
Forman 2317 Contrary to most investigators 
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Forman feels that it is effective in milder 
cases but not in the severe type. 

If the various forms of epinephrine therapy 
and aminophylline injections fail to bring re- 
lief, the situation must be regarded as danger- 
ous. In such cases, oxygen is sometimes help- 
ful, administered either in an oxygen tent or 
preferably by means of the BLB mask, or 
the Barach-Echmann injector meter mask 
Standards for the effective administration of 
inhalation therapy have been laid down by the 
New York Academy of Medicine.* 31 * How- 
ever, Comroe et al.** w showed that while 100 
per cent oxygen may be safety given for short 
periods, its use in excess of twelve hours very 
frequently causes untoward effects. More- 
over, as Barach 2320 has shown, a mixture of 80 
per cent helium and 20 per cent oxygen, in- 
haled through a specially designed apparatus, 
is much more effective. All leaks in the mask 
must be carefully and completely closed, be- 
cause of the tendency of the gas to escape 
through the most minute openings. Inhala- 
tion of the oxygen-helium mixture serves, 
above all, to combat the anoxemia, exhaustion, 
and apprehension. When the terminal bron- 
chioles are nearly closed by edema or spasm, 
the smaller, rapidly moving helium molecules 
can more readily diffuse in and out of the 
alveoli. By substituting helium for nitrogen 
in the air, the motility of the mixture is in- 
creased almost three times, since the specific 
gravity of helium is one-seventh that of nitro- 
gen. Cyanosis is lessened, and breathing is 
accomplished with much less effort, allowing 
relaxation and rest for the patient In severe 
stages, the patient should be given 6 liters of 
the mixture per minute After a while the 
proportion of helium to oxygen may be 
changed toward an increase in the latter, until 
finally oxygen alone is used during the recovery 
phase. While the cyanosis and respiratory 
difficulty are usually eliminated in a relatively 
short time, it takes from tvv enty-four to forty- 
eight hours to control the bronchial spasm in 
extreme cases (May turn* 1 * 1 ) . It is important 
to note that adrenahn-fast patients often be- 
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come responsive to epinephrine after prolonged 
helium-oxygen inhalations. The disadvan- 
tage inherent in this treatment is that, even in 
times of peace, the price of helium has always 
been prohibitive for extensive use. Segal 5352 
has shown that positive pressure oxygen- 
helium therapy can be effectively combined 
with continuous vaporization spray of neo- 
synephrm, vaponephrin, aminophylline, or 
micro-crj stalline sulfathiazole in indicated 
cases 

Barach 1302 2314 has advocated a combined 
therapy intended to produce repeated bron- 
chial relaxation in intractable asthma in the 
belief that if a vicious cycle of persisting spasm 
of the circular bronchial musculature can be 
overcome for a five to ten day period, pro- 
longed freedom from severe asthma should 
result. Appropriate drug and inhalational 
therapy promoting relaxation of the con- 
stricted bronchial musculature is employed in 
order to reduce the undesirable increase in 
the negativity of the intrapulmonary pressure 
during the inspiratory cycle which is present in 
obstructive dyspnea and which exercises a 
harmful influence on respiratory function. A 
summation effect is achieved by employing 
the following procedures on hospitalized pa- 
tients: rectal administration of 0 5 Gm. of 
aminophylline once or twice daily for a period 
of one to three weeks, inhalation of helium- 
oxygen mixtures for one to six hours daily for 
five days, dilaudid in some cases, given in the 
rectal aminophylline solution, continuous in- 
gestion of potassium iodide in doses of 1 to 3 
cc daily, inhalation of a nebulized spray of 
1 : 100 epinephrine (or 1 per cent neosynephrin) 
one to five times daily, and sedation, prefer- 
ably with sodium phenobarbital (0.1 to 0.2 
Gm. by injection once or twice daily). Hy- 
podermic injections of epinephrine are used 
only if the inhalation method fails Pro- 
longed rectal aminophylline instillation is in- 
dicated in those patients with intractable 
asthma who also have marked functional 
pulmonary emphysema. 

Since the accumulation of very viscid secre- 
tions in the lumen of the large as well as the 
small bronchi is not uncommonly the cause of 
intractable asthma, bronchoscopic therapy may 
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be a life saving measure (Lukens- 3 ' 3 Clerf 23 ‘ 
Andrews 2315 Bases and kurttn ’ l Hildmg"" 8 ) 
The trachea and bronchi down to the fourth 
and fifth order can be cleared of secretions 
under direct vision by suction through the 
bronchoscope Because of the tenacious char 
acter of the mucus plugs obstructing the 
lumens of the smaller bronchi ma\ also be 
removed in this manner This treatment 
should be followed by intravenous injection of 
sodium iodide (1 Gm m 10 cc of distilled 
water) once or twice daily over a period of 
several days in order to liquefy the secretions 
and thus facilitate expectoration In dehv 
drated patients intravenous administration of 
1 000 cc of 10 per cent glucose in saline may 
further decrease the viscidity of the bronchial 
secretions 

The w nters found enesectton (400 to 500 cc ) 
to be helpful possibH because it diminishes 
the congestion of the lungs as well as because 
of its beneficial effect on the circulation The 
pulmonaiy congestion can also be combated 
by intravenous injections of oO cc of a 2a or 
a0 per cent dextrose or sucrose solution 

In cases of status asthmaticus resulting from 
respiratory infection specific chemotherapy in 
the form of sulfonamides offers possibility of 
relief according to \\ eil and Climo 23 6 Oat 
way 2307 and Bell 23 8 Nebulized solutions of 
sulfonamides for inhalation have also been 
successfully used m such cases to attain a 
maximum concentration of the drugs where 
their greatest action is desired— at the bron 
chiai mucous membrane Stacey 23 3 and 
Applebaum 2330 emploved a 0 per cent sodium 
sulfathiazole solution in a nebulizer through 
which 0x3 gen was permitted to flow at the 
rate of 4 liters per minute The patient held 
the nozzle of the nebulizer between his teeth 
and breathed through the open mouth for 
twenty minutes Treatments were given 
three times a da> for an average of ten con 
secutive days using about 2 cc of solution 

»*>U.KENS R Vl Larji£°«°P ' 22 l92j 
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each time 4ppiebaum reported that 8 of 
12 cases w ith infectious asthma show ed moder 
ate or marked improvement Bronchitis and 
bronchiectasis also responded to this therapy 
Mutch 233 similarly employed a oO per cent 
solution of sulfonamide EOS and Segal" 3 ” 
micro cry stalline sulfathiazole nebulized by 
means of oxygen Other gas mixtures such 
as carbon dioxide oxygen for its expectorant 
effect or helium ox\ gen may be substituted 
or v asoconstnctor drugs added to the solution 

Intramuscular injection of penicillin has 
been used in the treatment of asthma due to 
primary bronchial infection (bacterial allergy) 
Schonwald and Deppe 233 " reported marked 
improvement m 69 cases of asthma Leopold 
and Cooke 2533 complete remission of symptoms 
in 2 patients with intractable continuous 
asthma and Derbes and Wilson'’ 331 consider 
able benefit m 2 cases On the other hand 
careful evaluation of the results in 9 cases led 
Hampton and his colleagues 335 to the con 
elusion that while slight clinical improvement 
occurred m some of their cases penicillin is 
of little or no value in the treatment of in 
tnnsic asthma We have also failed to note 
definite benefit from injections of penicillin in 
asthma 

Inhalation of penicillin aerosol has been em 
ploved with favorable results b\ Barach - 33S 
Hagens 2337 and their colleagues Xermilye'’ 33 * 
and ourselves Solutions of sodium penicillin 
containing from 8 000 to 100000 units per 
cc are nebulized in a tine mist (particles 
smaller than 1 micron) and inhaled several 
times a day The drug can be demonstrated 
in the blood and a considerable portion re 
covered from the urine 

Technic of Inhalation of Penicillin Aerosol 
from OS to 1 0 cc of a solution containing 20 000 to 
oO 000 un ts of penicillin sod um is placed n a properly 
constructed nebul zer* the end oS vih cb is held with n 
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the parth opened mouth and which is operated bj 
compressed oxygew at a sate of 5 to 8 Liters per minute 
(Fig 296 \) \ glass or metal \ tube is inserted in the 

line between the oxvgen tank and the nebulizer, the 
open end being dosed b\ the patient or nurse onl> 
during inspiration, forcing the on gen stream through 
the nebulizer During expiration the oxvgen is di- 
\erted into the atmosphere, therebv con sen mg penicil- 
lin The patient is instructed to breathe deepli and 
to hold his breath each time as long as possible in order 
to favor the maximum deposition of the fog droplets 
in the bronchioles (However, some authorities feel 
that ordinary respiration is preferable to prevent ab- 
sorption of the drug from the expanded alveolar sur- 
face > The c>c!e is repeated until the total amount of 
the drug is nebulized Treatments are given even 
three or four hours during the da\ for several da>s, 



Fig 296A Penicillin \erool Inualator 
Same apparatus may also be used w ith epinephrine 
and other drugs effective b\ inhalation 

(Courtesv Ohio Chemical Co ) 

or less often in milder ca«es The technic is readili 
learned bi patients, even voung children, and treat 
ments maj be administered at home, employing a 
portable apparatus For the treatment of infants, 
the nebulized spraj mav be directed through a po«itiv e- 
pressure face mask 

Of 8 patients treated b> Barach, 2335 ail 
showed improvement but recurrence took 
place in 4 within one month after treatment. 
Vermihe 2378 feels that this treatment should be 
given before a severe intractable stage is reached 
and advises a prolonged course. He ad\ ocates 
this therapy in the follow ing conditions, among 
others: persistent bacterial infections of the 
upper respiratory tract which develop into 


bacterial allergies in the constitutionally non- 
allergic patient, upper respirator} bacterial 
infections which develop into bacterial aller- 
gies in individuals w ho ha\ e an allergic type of 
constitution in combination with other ex- 
trinsic allergies, such as sinobronchitis, derma- 
titis, asthma, and migraine; and chronic upper 
respirator}' infections with acute fatigue per- 
sisting for years in allergic and nonallergic sub- 
jects Untoward effects are usually insignifi- 
cant, and may consist of soreness under the 
sternum, coughing, mild urticaria, or sore 
throat. However, \ ermilye noted that if 
aerosol penicillin is given simultaneously or 
within a few hours of a pollen or vaccine in- 
jection, severe reactions may develop, char- 
acterized by acute abdominal pain, restless- 
ness, urticaria, and angioneurotic edema 
Hampton and his co-workers 2335 felt that in- 
tratracheal penicillin was of little value, but 
they did not eraplov an aerosol The junior 
author can confirm the lack of efficacy of un- 
nebulized intratracheal penicillin 

It should be clearly understood, however, 
that while the inhalation of penicillin aerosol 
is verv valuable in combating any existing 
chronic or acute infection w ith staph} lococcus 
or streptococcus, this antibiotic is only bac- 
teriostatic and not bactericidal In other 
words, if a chronic bronchial infection is the 
basis of the infectious bronchitis asthma, this 
condition will recur to some extent a few 
weeks after penicillin therapy is stopped On 
the other hand, we found penicillin of great 
help in those cases of asthma which were 
superimjiosed on acute bronchial or sinus 
infection 

Prolonged administration of oral penicillin 
for the prevention of recurrences of bacterial 
asthma and asthmatic bronchitis has been 
suggested, and employed successful!} in 1 
case (G>orgy et al 3339 ), but requires further 
trial 

When all other measures prove unavailing, 
anesthesia may be tned as a last resort. Rec- 
tal ether is the least dangerous. By means of 
an egg beater, 2 ounces of surgical ether and 
4 ounces of olive oil are whipped for from one 
to two mmutes until a clear, golden-brown 
liquid is produced. (Only olive oil is to be 

*■** Gvoacir, P , Evans, K W , Rose, E K , Pebilvgiebo, J G , 
and Elms, W F Penns) Ivima M J 4». 109, »46 
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used, cottonseed oil and peanut oil must be 
a\ oided because of the danger of encounter 
mg a pre existing hypersensitiveness to them ) 
The liquid is then introduced slowly (taking 
about twenty minutes) into the rectum 
through a tube children should be gnen one 
half or less of this dose depending on the 
body weight According to Kahn,* 310 small 
doses are ineffective, since a relatively deep 
narcosis must be reached Excitement and 
vomiting are rarely seen during the anesthesia 
However, bronchial relaxation does not alway s 
follow, but one half to one hour later epmeph 
nne is usually again found to be effective 
Tuchs 2341 and Thomas 234 * often found rectal 
administration of avertm (tnbromethanol in 
amylene hydrate), m doses of 60 to 90 mg per 
kilogram of body weight, to be particularly 
effective Intravenous injections of mke 
thamide (coramme) will usually counteract 
the effects of avertin and bring the patient out 
of anesthesia An antispasmodic effect can 
also be obtamed with cyclopropane anesthesia 
(Meyer and Schotz 2313 Sw eatman 2344 ) A 
similar result may be achieved by chloral hy 
drate (0 65 to 2 0 Gm , or 10 to 30 grains 
preferably the smaller dose repeated every six 
hours) or paraldehyde (4 to 8 cc , or 1 to 2 
drams) The soporific effect comes on almost 
immediately, and within five or six minutes the 
patient will suddenly relax Care should be 
exercised however with respect to the de 
pressant action of the latter drug on the cen 
tral nervous system Hartman 2345 advocates 
intramuscular injection of 30 to 80 mg of 
papaverine hydrochloride Although this 
drug is derived from the same plant as is 
opium it does not have the latter s depressant 
effect on respiration, but exerts a markedly 
relaxing influence on the smooth muscles 
Another way to induce relaxation was first 
suggested by Wassermann 2346 Proceeding on 
the assumption that paroxysmal dyspnea is 
frequently brought on by a reflex mechanism, 
he recommends unilateral pressure on the 
carotid, thereby producing vagal stimulation 


»» Kahn I s J Allergy 1# 262 1939 
Fuchs AM ibd 8 340 1937 
s«t Thomas J W Ohio SUte M J 36 372 1940 
w»Me\ek N E and Schotz S J Allergy 1» 239 1939 
»» SWEATMAN C A J South Carol na M A 37 291 1941 
n»s Hartman M M J Allergy 10 279 1939 
**«WA5SE*HANN S Kin Wchnschr 9 1121 1930 


Technic With the patient 1) ng sup ne his din 
slightly elevated the position of the carotid is deter 
mined then placing the hand flat under the patient s 
neck n order to give firm support one presses the 
thumb of the same hand aga nst the right carotid 
The duration and the intensity of the pressure depend 
on the response actually produced usual!) requiring 
from three to eight seconds It is recogn zed by the 
appearance of brad>cardia When pressure is sue 
cessful the attack ceases most abruptly andthec>ano 
sis and swelling of the face also disappear The over 
d stended thorax literal!) collapses m a senes of jerky 
exhalations 

Needless to say the duration of the symptom 
free period is limited (from a half hour to a 
few days), nor can relief be obtained in this 
manner in every case Many patients report 
that the carotid pressure method is very pain 
ful and it is also not without danger 
It is interesting to note that for intractable 
cases Thewlis 2347 recommends the use of alco 
hoi in its full physiologic action a tablespoon 
ful of whisky or brandy is given every half 
hour for several doses, and then every two or 
three hours Pmess 2257 recommends adminis- 
tration of large doses of caffeine in epineph 
nne resistant cases 2 to 4 grains every two 
to four hours, by mouth or intramuscularly 
Strong black coffee may also be given Caf 
feme should not be given in the evening, how 
ever, since it will keep the patient awake 
Rackemann 234 * has pointed out that the 
shock like state sometimes occurring m severe 
asthma (or from too much epinephrine) should 
be treated in the same manner as shock in 
general Large amounts of plasma glucose, 
or saline should be given immediately Mor 
phine is contra indicated unless the shock is 
worse than the asthma and epinephrine may 
do more harm than good In the so called 
counter shock” stage when the asthma is 
again severe and the patient exhausted and 
depleted, fluids epinephrine, aminophylline, 
and oxygen are again indicated 
Morphine should be employed only with the 
greatest possible restraint It depresses res 
piration, abolishes the cough reflex (a very 
necessary and protective function), thereby 
permitting the accumulation of bronchial 
secretions, it also exerts a definite even though 
slight, bronchospastic influence (V aughan and 

«w THeweis M W The Care of the Aged St Louis VIosbjr 
1941 
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Graham 2545 ). Piness 2227 reported 15, Bal- 
yeat 2350 5, and Unger 3175 2 cases of death in 
status asthmaticus following morphme injec- 
tions. The senior writer saw in consultation 
a patient who after a morphme injection slept 
eighteen hours so profoundly that he suffered 
injur}' to the nerv es of both the right lower and 
upper extremities, owing to the pressure re- 
sulting from an unnatural position. Wald- 
bott- 80 recommends pantopon (0.02 Gm , or 
1 grain), in the event that a sedative is 
imperatively indicated, while Cooke 2351 con- 
dones the use of codeine or pantopon in ap- 
propriate dosage in children. On the other 
hand, many experienced authorities strictly 
forbid the use of any opiate in status asthmati- 
cus, a position to which the present writers 
emphatically adhere. Demerol in small doses 
(25 mg. three times a day after meals) has an 
effective sedative effect without the respirator}' 
depression characteristic of morphine. 

Lastly, mention must here be made of the 
significance of the psychic factor. The pa- 
tient must have complete rest, and visitors 
should be kept from his room. Furthermore, 
encouraging words from the physician as re- 
regards the condition, and attempts at 
straightening out unpleasant financial or do- 
mestic affairs, are of the utmost importance. 
Patients with status asthmaticus should un- 
questionabh be hospitalized. 

b) PROPHYLAXIS 

(1) Avoidance or Removal of the Specific Cause 
This approach nould, of course, constitute 
the ideal treatment. When a definite sub- 
stance or substances are discovered or merel} 
seriously suspected of being the causative 
allergens, the patient must be informed as to 
just how he can avoid contact with them 
This problem of avoiding exposure is, 
naturally, one that varies from case to case, 
since it depends on the nature of the allergen 
and on the patient’s living conditions. Al- 
though such avoidance is not always an easy 
matter, it is usually feasible when an exogen- 
ous agent is involved. Difficulties are pre- 

“'■VArCB.uc.W.T.andCi.vatsi, W. R J V. SI \- ills 5*5, 
BU. 
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sented by such a case as that of a farmer, for 
example, who is hypersensitive to animals that 
are indispensable to rural economy. It is 
easier to eliminate exposure to such animal 
products as hides or the horsehair, down, or 
feathers m pillows and mattresses. The phy- 
sician must insist, however, that these sub- 
stances be removed not only from the pa- 
tient’s bed, but also from the other beds that 
may be in the same room, and sometimes even 
from the house, when the hypersensitiveness is 
of high degree However, it is now possible 
to cover pillows and mattresses with airtight, 
impervious materials fastened with zippers 
(P 199). 

When the hvpersensitiveness is in relation 
to some food, its elimination from the pa- 
tient’s diet is not likely to create any hardship, 
moreover, skeptoph} lactic treatment, or ad- 
ministration of appropriate propeptans, is also 
useful in such cases (p. 213) 

With the exception of aspirm, drugs with 
relative infrequency act as the causal agents; 
when thev do, thev can usual!} be replaced by 
some substitute 

Greater difficulties are encountered when the 
excitant is associated with the patient’s home 
or occupational environment When the 
causal agent is found to be house dust, the 
procedures discussed on page 200 should be 
earned out, furthermore, hyposensitization 
with autogenous house dust c hould be tried 
If molds are found to be the noxious agent, 
the house should be thoroughly heated 
through and the moisture eliminated by means 
of a compressor or some simitar method An 
effective means of destroying molds is the 
installation of stenlamps, manufactured by 
the Westmghou5e Electric Company, or the 
use of Rentschler lamps, as demonstrated by 
Cadrecha Alvarez ^ In addition, the pa- 
tient should be given a course of injections of 
mold extracts If the allergen is somehow' 
connected with the occupational environment 
(workshop, mill, farm), ever}' attempt must 
be made to elminate the excitant b} installing 
ventilation or, preferably, suitable exhausts. 
It may sometimes be necessary, m the case of 
persons engaged in certain trades or profes- 
sions (millers, bakers, furriers, farmers, labo- 


u CidiecSA .Viuin, J Rev med. cubing S3: 745, 1942. 



638 


Allergy 


ratory workers) for the patient to wear a 
special mask (Figs 297 298) while at work — 
or the one devised by Fraenkel *** It is ad 
visable to have the patient s home or place of 
work inspected by some competent person 
e g , someone trained m industrial medicine 
or a specially instructed social worker 

If environmental control is of no avail the 
patient ma\ be obliged as a last resort to 
change his home choose another kind of 
work or sometimes even move to a different 
localitv 

If circumstances should make it impossible 
for the patient to change his residence the 
problem is narrowed down to preparing some 


ing of the air b> means of water (Leopold 
and Leopold 235 *) cotton cloth (Cohen 2354 ) 
cellulose (Peshkm 2356 Rappaport et al 2357 ) 
or fibre glass filters has been suggested by a 
number of authors Gay 2358 and \ aughan " 359 
recommended the use of an air conditioning 
unit Criep and Green 20 * 8 introduced an 
electrostatic cleaner The Precipitron (U est 
inghouse) operating on the last named prm 
ciple and soon to be made available employed 
in conjunction with air conditioning is prob 
ably the most efficient available combination 
for home use 

l\ hen choosing an occupation the asthmatic 
individual should avoid any pursuit involving 



Fig 297 Fig 298 

Respirators tor Protection- of Asthmatics Agaix«t Occupational Dcst Acid t apors and Similar 
Exposures 


allergen free place for the patient in an other 
wise unfavorable environment The bedroom 
is oS course the most suitable place to be so 
treated since the patient normally spends 
more time there than anywhere else in his 
home and since this will at least assure him 
undisturbed sleep It also generally serves 
to lessen the seventy of the sy mptotns that he 
may suffer in the daytime when he goes 
about his business As van Leeuwen 758 first 
pointed out, systematic air purification as 
obtained by means of a specially constructed 
allergen free chamber can be most helpful 
However since the cost of installing such an 
allergen free chamber is prohibitive the cleans 

»» Fraenkel EM Br t M J 1 43* 1937 


physical or chemical irritation of the mucosa 
of the respiratory tract or exposure to hairs 
leathers dyestuffs — m short to substances 
known to produce asthma in him Gray and 
Albert 2350 hold that allergic patients and those 
with pre asthmatic symptoms such as nasal 
congestion sneezing rhinorrhea cough or 
dyspnea should be excluded from occupa 
tions dealing with feathers furs or fur dyes 
flour cadmium fumes (electro plating) and 


**•* Leopold C S and Leopold S S JAMAH 7J! IMS 
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insecticides, while Derbes and Winsor 2109 add 
that they should not be laboratory workers, 
food handlers, beauticians, pharmacists, or 
chemists. 

As a matter of principle, the asthmatic 
individual should sleep alone in a well-aired 
room. Lack oi sufficient relative humidity in 
oxerheated homes and other indoor places 
during the colder months is an important factor 
in asthma. Before retiring, the patient should, 
therefore, hang up damp linen cloths in his 
room, or the air should be kept sufficiently 
moist by means of a steam vaporizer or electric 
humidifier. The asthmatic should remove 
from his bedroom all upholstered furniture, 
rugs, and other “dust catchers”; the walls 
should be painted rather than papered. The 
room must be cleaned only with an electric 
vacuum cleaner and, if possible, while the 
patient is out of the house, for the vacuum 
cleaner bag is often not entirely dust-tight, and 
it is precisely the finest and lightest particles 
that are most likely to get out through the 
fabric. To overcome this difficulty a cleaner 
(the Rexair) has been devised that remo\ es the 
dust under water. No animals are to be 
permitted in the house. The patient and the 
people firing with him are to be warned 
against bringing street dust into the house 
with them. It is advisable for very dust- 
sensitive patients to remo\ e their shoes before 
entering. 

The diet should be selected with a view to 
the possibility of gastric anacidity, which is 
very common among asthmatic individuals. 
The anacidity is often responsible foe flatulence 
and constipation, which tend to produce 
attacks by reason of the elevation of the 
diaphragm. In cases of this sort, thorough 
examination of the gastro-intestinal tract 
should be carried out. The patient’s food 
should be readily digestible, and not gas- 
producing, and he is instructed not to eat too 
generously, and to masticate thoroughly. 
Liquids are to be taken only in moderation. 
Furthermore, the patient should eat very little, 
if anything, at night, since a full stomach 
pressing against the diaphragm tends to 
elicit an attack. Excessive indulgence in 
alcohol may bring on attacks. 

Damp localities — eg., near lakes, moors, 
ri\ er lowlands, and canals — are generally 


unfavorable for asthmatic individuals. Lastly, 
patients with nonspecific (pathergic) asthma 
should avoid any irritation of the bronchial 
mucosa — eg., sudden changes in temperature, 
cold winds, dust, tobacco smoke, fumes, 
noxious gases, insect powders, and strong 
odors. 

(2) Management of Predisposing and 
Contributory Factors 

In the section on predisposing and con- 
tributory factors in allergy, the significance of 
these ancillary influences was discussed in 
some detail Only a few additional remarks 
need be made here. 

Functional disturbances of the endocrine 
glands, particularly of the o\aries and of the 
thyroid, can exert a harmful effect, either 
through hypo- or hyper-f unction. Asthmatic 
attacks are often particularly sex ere during 
the menstrual period. The problem of whether 
this exacerbation is due to the nonspecific 
effect of nervous tension, which is frequently 
xerv marked at this time, or to a specific 
hvpersensitixeness to a hormonal substance, 
must be studied by appropriate uwestigation 
in each case Two methods are ax'ailable 
for this purpose. When the menstrual cycle 
and flow are in themselx-es normal, blood should 
be taken from the patient a few days before 
the beginning of the period, just at the tune 
when the attacks start or show signs of exacer- 
bation, the serum is then injected intra- 
cutaneously exery other day during the 
intermenstruum (for details of technic, see 
p. 856) If, as a result of these injections, the 
attacks (as well as the premenstrual tension) 
fail to occur at the time of subsequent men- 
struation, the case may be regarded as one of 
specific endogenous allergic asthma. If, on 
the other hand, menstrual disturbances can be 
demonstrated, the physician should institute 
appropriate hormonal therapy. 

Female patients not x ery uncommonly 
present hypothyroidism ; treatment of this 
condition with thyroid substances frequently 
causes a considerable improvement of the 
asthma condition (Brav 79 ). A similar state- 
ment may be made with respect to hyper- 
thyroidism and its appropriate treatment 
(Epstein, 225 Waldbott 323 ). 

When gastro-intestinal disturbances are pres- 
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ent in a patient with asthma, every attempt 
must be made to eliminate them It is 
especially important to manage constipation, 
which is very commonly present, preferably 
by an appropriate diet high m roughage, and 
“constitutional” walks or massage, rather than 
Laxati\es In cases of anacidity, adequate 
doses of hydrochloric acid and pepsin are 
necessary In the event of an mdicanuna, 
thorough evacuation of the gastro intestinal 
tract by means of calomel or rhubarb is 
indicated, at the same time, animal proteins 
(milk, meat, eggs) and vegetable proteins 
(green peas, beans) should be excluded from 
the diet In cases m which there was a 
demonstrable connection between asthma and 
some intestinal condition, Danysz, 23 * 1 Gott- 
lieb,* 3 * 2 Hajos, 5363 and Benson 23 ** prepared 
stool vaccines and claimed good results with 
this therapy It is important to note that 
only small quantities — e g , 1,000 organisms — 
may be injected at the start, to prevent the 
appearance of severe local , focal, or even general 
reactions, which the present writers have 
occasionally seen after larger doses Danysz 
also administered ora 11} 50 to 500 mg of 
bacterial substance dried at a temperature of 
60 C , and most enthusiastically praises the 
results achieved To what extent these thera 
peutic results are due to nonspecific protein 
therapy, or to an antibacterial or antitoxic 
effect, cannot as yet be determined with any 
degree of assurance 

Asthmatic attacks can also be produced by 
reflex irritation While reflexogemc zones are 
to be found m different parts of the body — 
e g , the sexual organs, or the rectum — the 
ethmoid region is the most important one 
from this viewpoint, as shown in the section 
on pathogenesis (p 584) This reflex irritation 
seems to be only rarely due to focal infection, 
and much more commonly to some not very 
clearly understood form of local nervous 
irritation, as demonstrated by the fact that 
cocaimzation of this area may abolish the 
asthmatic attack Nasal operations are, on 
the other hand, generally without value 


1 U 1 Danysz j Maladies chromques non coDtagieuses Pat s 
Bailliire 1920 
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Cauterization of the nasal mucosa has been 
recommended time and time again during the 
past forty years, this procedure is supposed 
to dull the so called asthmogenic zone in the 
nose, from which the stimuli go out to the 
nasopulmonary reflex arc Many authors 
cauterize with trichloracetic acid, others with 
surgical diathermy or zinc iontophoresis 
There can be no doubt that in many cases, and 
especially in those in which there is a strikingly 
high degree of irritability of the nasal mucosa, 
interruption of the reflex arc results in a 
symptom free period of varying duration, on 
the other hand, this method is very painful, 
and its beneficial effects are as a rule ephemeral 
Lastly, one cannot overemphasize the im- 
portance of eliminating the psychic and 
emotional factors, such as nervous tension, 
apprehension, fear, panic, fatigue, emotional 
upset, mental conflict, and sexual difficulties, 
in the management of asthmatics It is, 
therefore, essential that the physician tactfully 
ascertain whether the patient as a personality 
has been affected by some past experience or 
by some present situation or by anxiety for the 
future The psychotherapeutic approach must 
be adapted to the peculiarities of each patient 
The physician can often achieve excellent 
results by having a man to man talk with the 
patient or a frank discussion of the problem 
with someone in the patient’s environment 
In other cases, distraction through work, 
charitable activities, sports and similar 
attempts at sublimation may be very' beneficial 
Some patients live in fear of an asthmatic 
attack, especially' in the evening, and the 
resultant anxiety' may attain such a degree 
that it, in turn, is sufficient to evoke parox- 
ysms, it is advisable to give these patients 
anti asthmatic drugs some hours before the 
attack is expected Furthermore, it must be 
borne m mind that in some instances the 
asthmatic response represents an ‘ escape ’ 
into sickness, or a means to an end (c g , 
dominating the family or, in the case of a 
child, being sick on particularly difficult 
days at school) In such cases, psychotherapy , 
chiefly in the form of persuasion and sugges- 
tion, may be helpful — not in the sense that it 
removes the cause, but rather as part of a 
re educational program (Eyermann 2365 ) 

Eyekmavn C H ib d 9 565 1938 
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It is occasionally found necessary to modify 
the patient’s environment, particularly in the 
case of children of asthmatic parents, for under 
these circumstances one often observes what is 
known as “pseudoheredity,” that is to say, the 
child’s symptoms are really an imitation of the 
adult's actual disease. In severe cases of this 
kind, it may be necessary to resort to hypnosis, 
or e\en to personality analysis at the hands 
of a trained psychotherapist. It is always of 
prime importance to release the patient from 
the haunting idea, suggested by his condition, 
that he may really choke to death in an 
asthmatic attack. Above all, the physician 
must never for a moment forget that a calm, 
deliberate, and reassuring manner for his own 
part constitutes one of the most important 
requisites for success. The patient is m need 
of spiritual guidance; and the physician must 
remember that the course of suggestion therapy 
properly begins with the first step he takes 
into the patient’s room, with the first glance, 
and with the first words addressed to him. 

c) HYPOSENSITIZATION' 

(1) Specific Methods 

When the sole or principal cause of an 
asthma is found to be hypersensitiveness to 
pollen, house or occupational dust, feathers 
or other inhalants, hyposensitization, either 
subcutaneously or intracutaneously, often 
produces satisfactory results. The same 
applies to cases in which bronchial or skin 
tests with rusts or molds are positive. Since 
the principles of hyposensitization and the 
technic by which, is is accomplished are 
thoroughly discussed in Part One, they need 
not be repeated here. 

In infectious asthma — that is, where the 
condition first appeared following an acute 
disease of the respiratory tract (pertussis, 
influenza, bronchopneumonia), as well as in 
cases with chronic bronchitis or sinusitis — 
autogenous vaccine therapy is often Aery- 
successful. In the former cases, sputum or 
nasal or pharyngeal secretions are used for 
preparing the vaccines; in the latter, material 
aspirated from the bronchi by means of a 
bronchoscope, or from infected sinuses. Among 
the bacteria, Streptococcus hemolyticus and 
Str. viridans are of the greatest importance; 
less often, Micrococcus catarrhalis and, still 


more rarely, Friedlaender’s bacilli and pneu- 
mococci are found. Especially gratifying 
results obtained with autogenous broncho- 
scopic vaccines have been reported by 
Crump, 5366 Clerf, 2351 and others. Many au- 
thorities — Stevens, 5367 for one — use filtrates of 
cultures of respirator}' bacteria, while others 
advocate a combined vaccine-filtrate. Al- 
though it is still an open question whether 
these methods are specific or nonspecific in 
nature, many authors, including the present 
writers, tend to favor the former idea. This 
view is strongly supported by the fact that 
fairly large initial doses — for example, 
20,000,000 to 50,000,000 organisms— often 
e\oke asthmatic attacks. The argument that 
good results can also be obtained with stock 
vaccines does not, in the writers’ opinion, 
militate against the fact of the specificity of 
vaccine therapy, for specific antibodies are also 
increased by these vaccines, by a metaspecific 
mechanism (see p 28). 

Another highly controversial question is as 
to whether or not the dosage should be based 
on the outcome of skin tests. Thus, Moody 
and Howard, 336 * Stevens, 5367 and others insist 
either that they were not able to obtain skin 
reactions with their preparations, or that the 
results of the skin tests could not be considered 
as a guide for treatment Other clinicians, 
including the present writers, determine the 
dosage according to the reactions produced. 
In the authors’ opinion, this wide divergence 
in views may be explained by the fact that 
when filtrates are used in the case of individuals 
hypersensitive to bacteria, the skm tests are 
almost invariably negative, while tests per- 
formed with vaccines, which contain bacterial 
proteins, almost alw ays elicit positi\ e reactions 
(see p. 443). 

The best results are achieved in cases in 
which the infection is not of very long standing. 
Moreover, children seem to respond more 
favorably than adults, as a rule. It must be 
remembered that treatment should be con- 
tinued for a long time, at least for over a year, 
and must always be resumed on the slightest 
recurrence. In agreement with Valleiv- 
Radot, 51 * 3 the present writers prefer the 
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intracutaneous method, they believe further 
more, that better results can be achiev ed with 
small doses often not exceeding 10000 to 
100,000 organisms, than with the large 
quantities generally administered 

More recently, autogenous oral vaccmes 
have been tried b> several authors including 
the writers, and seem to promise satisfactory 
results in selected cases Here again we must 
sound a warning against beginning treatment 
with the enormous doses (50,000,000 to 
60,000,000 organisms) that the stock prepara 
tions contain, we have seen severe asthmatic 
attacks following such excessive doses In the 
writers’ own material better therapeutic 
effects have been obtained with small doses of 
the preparations diluted 1 10 or 1 100 with 
lactose depending upon the severity of the 
case, and administered in gradually and slowly 
increasing concentrations 

The junior author observed a very satisfac 
tory result obtained with the use of staphylo 
coccus toxoid in one case with Staphylococcus 
aureus in the sputum 

Coke 0 89 has suggested injections of auto 
genous bacteriophage in infectious or microbic 
bronchial asthma 

Many authors, including Dan> sz, mi Ben 
son, 2364 and Ilajos 5363 recommended autog 
enous stool vaccines when the intestinal 
flora contains Str vmdans or is otherwise 
abnormal, and report excellent results 

When the specific agent is unknown and 
there is evidence that the attacks are due to 
an allergen of auto endogenous origin, injec 
tions of the patient’s own serum may be 
administered on the assumption that the 
allergen is formed within the organism As 
an example, we may cite the treatment of 
premenstrual asthma by means of autogenous 
blood serum withdrawn in the premenstrual 
stage The course usually consists of two or 
three series of about ten intracutaneous 
injections of 0 2 cc given ever} other day 
(see p 856) In other cases of endogenous 
asthma, Jacquelin and Bonnet 798 inject auto 
genous serum into the nasal mucosa The 
majont} of authors prefer autohemotherapy, 
injecting the whole blood into the buttocks 
Lapp 2096 however, employs autoserotherapy 


tut Cokf F M Press 210 3»0 1943 


by the subcutaneous route giving 10 15 and 
then successive doses of 2 0 cc of serum for a 
total of twelve injections 
Herz 2370 reported good results in controlling 
asthma attacks with auto urotherap} A 
similar line of reasoning has led the senior 
author to use the urinary proteose method 
(p 123) of Oriel and Barber The initial 
injection is 0 1 cc of a 1 10 dilution of the 
lowest concentration to which the patient 
gives an appreciable skin reaction usually 
about 1 1,000 or 1 10 000 the injections are 
given subcutaneously once a week and the 
dose is increased by 0 1 cc each time This 
method was found to be of value in occasional 
carefully selected cases Savy and Thiers 2371 
independently came to the same conclusion 

(2) Metaspecific Methods 
■\s stated in some detail on page 211, the 
writers are of the opinion that the results 
obtained in allergic diseases by treatment with 
tuberculin, peptone and similar agents cannot 
properly be considered as nonspecific in char 
acter, but must rather be regarded as meta 
specific That is, the tuberculin for example, 
results in an increase of specific antibodies 
by reason of its metantigenic effect A 
comparable mechanism is probabl} the basis 
of irradiation therapy (X ray, ultraviolet) 
since it causes protein disintegration in the 
tissues thereby leading to the formation of 
metantigens, which, in turn promote the 
production of specific antibodies Metaspecific 
hyposensitization is indicated in those cases of 
asthma in which the specific agent remains 
undiscov erable 

Treatment of asthma with tuberculin was 
introduced b> Bouv eyron" 37 '' and later em 
phatically recommended by van Leeuwen 739 
While this method has been widel} utilized in 
Europe, it has scarcel} been used in the 
United States The writers do not hesitate to 
declare that when applied to suitable cases, 
the tuberculin treatment of asthma produces 
excellent and often long lasting results How 
ever, the following prerequisites must alwajs 
be remembered (1) K.och’s original old 
tuberculin (human type) must alwa>s be 


*”*He*z K Muenchen med Wchnschr '8 398 1931 
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employed — investigations are under way to 
ascertain whether the purified protein deriva- 
tive of tuberculin has the same therapeutic 
effect; (2) the dilutions must always be 
prepared by the physician on the day the 
injection is to be made* — commercial prepara- 
tions already diluted are utterly worthless; 
(3) this type of treatment is suitable on!}' for 
those patients who respond with a marked 
delayed local reaction, after twenty-four to 
forty-eight hours, to a test injection of 0 1 cc 
of a 1:1,000,000 dilution; (4) patients with 
active tuberculosis must be rigorously excluded . 

Like manj* other allergic individuals, asth- 
matics are highly sensitive to tuberculin. Pro- 
\ided that the history, physical examination, 
and chest X-ray are not indicative of a specific 
process, this cutaneous reactivity signifies 
only a slight past tuberculous infection, which 
the majority of urbanites have experienced. 
If the cutaneous hypersensitiveness is of a 
very high degree, treatment must be begun 
with 0.1 cc. of a 1 : 10,000,000 and sometimes 
even of a 1:100,000,000 dilution The injec- 
tions should be given subcutaneously. The 
amount should be increased very slowly, and 
only if the local reaction is no larger than 
1 cm. in diameter, and if no focal or general 
manifestations appear. When the patient 
manifests strong reactivity, the dosage is not 
to be changed. The results obtained are not 
dependent upon the rapidity with which the 
individual doses are increased. The maximum 
should never exceed 1 cc. of a 1 : 10,000 dilution. 
At the beginning, the injections are to be 
given once weekly, then twice monthly, and 
so on. Treatment is continued for one year, 
even if the symptoms of asthma have com- 
pletely disappeared. 

Less effective, but frequently quite bene- 
ficial, is subcutaneous peptone therapy. 
Witte’s peptone (Special XXX) and Armour’s 
peptone are recommended- Treatment is 
begun with 01 cc. of a 0 5 per cent dilution 

'The following technic was found to be very convenient and 
economical Three rufcber-stoppered ' lal- containing 4 95 cc of 
sterile normal 'aline are prepared and prelabeled I 100 . I 10 000 , 
and I 1,000 000 respectively First. 0 I cc i, withdrawn from the 
first vial into a 'terile dry tuberculin «ynnje, followed by OjQa cc 
of the undiluted old tuberculin The coatents of the syringe are 
then forcefully expelled into the first vial thoroughly maxed, 
resulting in a 1 loo dilation Transfer of 0 05 cc of tht, into the 
next vial gives a 1 . 10,000 dilation, and a further similar procedure a 
1 1 COO Q00 dlluticn. Interpolations can he arrived at quite easily. 


and doubled twice weekly. The maximal 
dose is 1 cc of a 5 per cent concentration. 
When the intervals betw een injections are too 
long, there is a danger of sensitization in the 
form of strong local and e\ en general reactions 
For this reason, the patient should remain 
under observation for half an hour following 
each injection Intravenous injections of pep- 
tone, as recommended by Auld, are dangerous 
in. the writers’ opinion and should therefore 
never be undertaken 

Some authors give injections of milk. 
Since severe anaphylactic manifestations fol- 
lowing this procedure are not entirely uncom- 
mon, we definitely advise against it. 

The heterospecific methods also include 
injection of stock bacterial racemes. The latest 
addition to the long list of preparations used 
for this purpose in Sokal’s* 375 introduction of 
pertussis vaccine He recommends subcu- 
taneous administration of 1,000,000,000 organ- 
isms of the pure single-strength preparation of 
Squibb, given once weekly about ten times. 

Lastly, mention should also be made here of 
actino- and roentgenotherapy 

Ultraviolet therapy — never to be administered 
without first determining that the patient is 
not unusuallv sensitive to light — consists of 
irradiating the w hole chest or back w ith a full 
erythema dose, with the result that, a few 
hours later, the area exhibits marked erythema 
and sometimes even small vesicles, while the 
temperature may rise slightly This treatment 
is given once a week and often brings good 
results. One must make sure, however, that 
pulmonary tuberculosis is not present. The 
Knott technic— the extra-corporeal ultraviolet 
irradiation of a portion of the blood which is 
then returned to the patient intravenously — 
has also been employed Mdey, Seidel, and 
Christensen 13 '* reported the control of 45 cases 
of intractable asthma in a series of 56 patients, 
by means of treatments at intervals of four to 
six weeks, until some relief was noted, then 
ever}’ eight to ten w eeks, and finally only three 
or four times a year. Our experience with this 
method, howev er, was unsatisfactory. 

Roentgen irradiation in asthma merits a 
somewhat more detailed discussion here, since 


91 SotlL. H B VI Rtc 155 457. 1942 
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this method constitutes a valuable therapeutic 
adjuvant in some cases As early as 1906, 
Schilling made the observation that a patient 
with chronic bronchitis and asthmatic mam 
festations was relieved of his attacks after a 
prolonged fluoroscopic examination Since 
then, numerous authors have reported favor 
able results from irradiation of the thorax 
However, the technic, and above all the 
roentgen dosage, are by no means uniform 
Maytum and Leddy 2375 irradiate one anterior 
and one posterior field over the mediastinum 
with 500 r once (5 milliamperes, 6 mm 
aluminum filter, distance 40 cm , 135 kilo- 
volts) Klewitz 2376 chooses four fields on the 
back and three on the chest (the precordial 
area is not treated), each measuring 10 by 
15 cm , and irradiates one field daily with 
150 r (5 milliamperes, 05 mm copper plus 
1 mm aluminum filter, distance 30 cm , 
135 kilovolts) If reactions appear, a day is 
skipped After an interval of four weeks, this 
course of irradiation is repeated, even if the 
first has been completely successful, a third 
series of treatments is sometimes given after 
an interval of three months In children 
under 10 years of age, each field, which is 
proportionately smaller, of course, receives 
100 r, with 03 mm zinc plus 1 mm aluminum 
filtration Hull, Balyeat, and Chont 2377 em- 
ploy a “crossfire” technic in which six fields 
of the chest (two anterior, two posterior, one 
of each lateral wall) are irradiated, two fields 
each receiving about 100 r at one time Each 
field is generally irradiated twice during the 
course of treatment, with a total dose between 
800 and 1,600 r When there is evidence of 
sinus infection, irradiation of the latter is also 
carried out The treatment was of value only 
in those asthmatic patients with infection 
either of the bronchi or paranasal sinuses 
Kaplan and Rubenfeld 2373 reported good results 
with 100 to 150 r (5 to 20 milliamperes, 0 5 
mm copper plus 1 mm aluminum filtration, 
distance 40 to 50 cm , 200 kilovolts) to both 
anterior and posterior surfaces of the thorax 


« » Maytum C K snd Leddy E T J Allergy 1* !*> 1939 
n j Klewitz F Med Welt 8 380 1934 
*> Hull W M Balyeat R M end Chont L K Am 
J Roentgenol 49 227 1943 J Allergy 15 155 1944 
till JCaplaN I I And Rubenteld S Am J Roentgenol 50 
791 1943 


Treatments were given two or three times 
weekly until a dose of 600 r was administered 
to each portal, although some patients required 
lip to 1,800 r before relief was obtained The 
older and more severe the disease the better 
was the response However, there was nearly 
always recurrence of the attacks 
By means of Klewitz’s technic, the senior 
author has frequently obtained satisfactory 
and long lasting results It must be expressly 
rioted, how ever, that there is no such thing as a 
generally applicable rule for the doses to be 
given at each irradiation It may be said 
that the more severe and more frequent the 
attacks, the smaller should be the initial doses 
(sometimes no more than 50 r), and the longer 
the intervals between irradiations (from one to 
seven days'; A second series is administered 
four or five weeks later, but only if marked 
improvement can be observed following the 
first Then, when there are only occasional 
attacks or slight symptoms, the intervals may 
be considerably prolonged for example, pos- 
sibly only one field is irradiated per week, 
with the result that a series performed in this 
manner may last as long as seven weeks It 
cannot be denied, however, that occasionally a 
marked exacerbation of the asthmatic condi- 
tion occurs after the very first irradiation, if 
this happens, the treatment is of course 
immediately stopped This type of response 
has been observed chiefly in tuberculo allergic 
agthma Moreover, the unpleasant manifes- 
tations of X ray sickness are not uncommon, 
they can be readily controlled, however, by 
the administration of vitamin Bi injections, or 
vitamin B complex, or liver extract along 
with a sedative, such as sodium pentobarbital 
(jiembutal) by mouth Despite these possible 
disadvantages, we recommend that roentgen 
treatment be tried — with all due caution — in 
severe and chronic cases of bronchitis asthma, 
if other therapy is unsatisfactory It should 
b£ stressed, in this connection, that the sooner 
irradiation is undertaken, the better the 
results are likely to be 

In 1920 Groedel, Drey, and Lossen made the 
accidental observation that splenic irradiation, 
in the case of a patient with leucemia as well as 
asthma of many years’ duration, resulted m 
an appreciable diminution in the seventy and 
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frequency of the asthmatic attacks. Ever 
since, irradiation of the spleen has not infre- 
quently brought good results (technic: frontal 
and lateral portal, 10 by 15 cm , each treated 
twice with 100 to 150 r, \\ ith 0.5 mm. copper 
and 1 mm. aluminum filtration, at a distance of 
40 cm.) 

Manj- authors expose both the lungs and 
the spleen. In addition to the spleen, the 
thyroid, the pituitary gland, or the liver is 
also irradiated by some. 

Zuppa M74 treats the perirenal area with 
100 to 150 r, at twenty-day intervals, on a 
field of 10 by 15 cm., betw een the eleventh and 
thirteenth thoracic vertebrae; about ten treat- 
ments are given. The aim of this approach 
is to stimulate the adrenals to increased 
activity. Zuppa bases this treatment on the 
concept that there is a sympathetic imbalance 
m asthma, as a result of which adrenal hormone 
production becomes inadequate. 

Furthermore, similar good results have been 
reported following irradiation with BucLy’s 
grenz rays and follow ing short-w ave therapy 

It is not, as yet, fully understood just how 
such therapy exerts its beneficial effects As 
mentioned abo\e, many authors assume that 
irradiation of the hilum of the lung, where 
most enlarged lymph nodes are located, serves 
to release quantities of altered tissue products. 
This is surely the case in irradiation of the 
spleen and liver. Moreover, it may be said 
that the factor of suggestion probably plays a 
part in those cases in which the very first 
treatment brings relief. Other authors inter- 
pret the beneficial effect as the result of the 
influence of roentgen rays on the overexcited 
nervous system. Lastly, the opinion has been 
advanced that X-rays decrease the secretory 
activity of the mucous glands of the bronchi. 

d) DEAT.I.r.R GIZATKVC 

Of the various methods of deallerglzation 
mentioned on page 212, the oral approach is 
the only one that requires consideration. 
When a food, pollen, or drug is known to be 
the cause of the condition, excellent and 
long-lasting results may be achieved by 
administering slow lv increasing doses of minute 
quantities of the allergen. Similarly, oral 

sr * Z CFtA, A.: Arch, di radio!. 9 1117, 1933. 


deallerglzation with autogenous dust extract 
is well worth trying (p 238). Also to be 
mentioned here are the skeptophylactic meth- 
ods — that is, administration of small quantities 
of the given food or drug prior to ingestion of 
larger amounts of the same substance. Finally 
— and based on the same principle — there is the 
propeptan method (p 217), with which 
Urbach, 111 * Ulrich, 7380 Woita,*** 1 and others 
have achieved good results. 

e) MANAGEMENT OF ASSOCIATED CO.VTDITIOXS 
Cardiopathy 

The importance of the cardiac component in 
asthma was discussed at some length in the 
relevant section. Here it should be stressed 
once again that, with the earliest clinical 
indications of involvement of the heart, or 
even m their absence in severe status asth- 
maticus as w ell as in prolonged chronic asthma, 
appropriate cardiac therapy should always be 
instituted. The most suitable method consists 
in administering small doses of digitalis 
(0 1 Cm , or 14 grains) once or twice daily, 
preferably in combination with ephednne, 
caffeine, phenobarbital, and aminophylline 
(see prescription on p 651) In exhausting 
attacks, the intrav enous injection of strophan- 
thin (0 25 to 0.5 mg . or 1/240 to 1/120 
grain) will be far more helpful This drug is 
best administered in combination with amino- 
phylline and dextrose. 

Cm or Cc. 

B Strophanthin K { Abbott) 0 00025 

\mmophj lline 0 24-0 48 

10 per cent glucose q s ad 10 

The only contra-indication to the use of 
strophanthin is previous digitalization When 
it is necessary to employ this drug in the case 
of a patient who has previously received 
digitalis, and if a rest period of two or three 
days cannot be allowed, small doses of stro- 
phanthin (0 15 mg., or 1/400 grain) may be 
injected very slowly, while the patient is 
carefully observed for extrasystoles. These, 
or the appearance of pulsus bigemmus, are 
indications of strophanthin intolerance and 
call for administration of quinidme sulfate, 

*»*• Cisich, C R Cgesk f liger 95 365,1913 
»»«WoiT», H Therap d Grgrnw 78 53, 130, 1937 
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which will depress the hyperexcited centers 
(Pick* 5 ’) 

Rhuiopathy 

Proper management of the nose and para- 
nasal sinuses, provided these are in\ol\ed, 
plays an important part in the treatment of 
asthma As explained in some detail on 
page 600, rhinopathy and asthma are produced, 
in a high percentage of cases, by the same agent 
(infectant or nonbactenal allergen) This 
does not exclude the fact that nasal mvolve- 
ment quite frequently precedes the asthmatic 
symptoms Indeed, the latter would often be 
prevented if the former could be controlled in 
time This is particularly true in children 

From reports in the recent literature and 
on the basis of their own experience, the 
present writers have concluded that the 
treatment of the sinuses should be primarily 
conservatne Allergic study and treatment 
should be instituted and continued for a 
sufficient period of time to determine whether 
satisfactory' results can be obtained by this 
means The conservative measures to be 
employ ed depend largely on the decision as to 
whether an infectious or a nonbacterial allergy 
is responsible for the nasal and paranasal 
symptoms In the former case, good results 
will often be achieved by means of local 
treatment with penicillin instillation (1,000 
units per cc of paredrine), with a sulfonamide 
solution or suspension in the Parkinson head- 
low position or by displacement technics, 
with the use of luminous infra red irradiation 
to the head to liquefy’ the secretions, with 
roentgen therapy (see p 507), and with 
autogenous vaccines In addition, the appli 
cation of vasoconstrictors gives temporary 
relief A purulent sinus infection naturally 
calls for thorough local drainage Operations 
are to be performed only when the sinus 
disease itself presents indications for surgical 
intervention Even such a drastic operation 
as Caldwell Luc’s will not, according to 
Schench and Kern, 1383 afford permanent cure 
of a sinus infection These authors showed 
that in about one third of their surgically 
treated cases freedom from symptoms lasted 
only from three to seven months, in half of the 


patients operated on, the old manifestations 
reappeared after about two years, and in 
17 per cent, surgical intervention brought no 
relief whatsoever 

Polyps should be removed only if they 
are composed of fibrous tissue Submucous 
resection is indicated solely if there is defi 
nite obstruction Turbinectomv should be 
avoided, if possible, since, following this 
operation, the air reaching the bronchial tree 
may' be too cool and therefore tend to cause 
exacerbation of the asthma 

From the discussion above it will be seen 
that it is of the greatest importance in the 
patient's interest for the allergist and the 
rhinologist to collaborate closely 

Bronchitis 

In view of the pre eminent importance of 
bronchitis as a factor in eliciting asthmatic 
attacks, either as the direct cause of a bacterial 
allergy or by reason of the mechanical irritation 
of the bronchial mucosa resulting from the 
severe cough, the necessity for treating this 
condition cannot he too emphatically stressed 

The principal and most distressing symptom 
of bronchitis is the persistent mucosal irritation 
leading to coughing spells Depending on the 
cause of the bronchitis and its stage, the 
nature of the cough vanes and accordingly 
requires different therapeutic measures Four 
rather distinct types may be recognized 
(Brown 2381 ) (1) the hacking, irritating unpro 
ductive cough that occurs in the early conges 
tive stage of acute tracheitis and bronchitis, 
(2) the “tight” cough, with scanty and tena- 
cious sputum, encountered at the onset of 
an asthmatic attack, (3) the wheezy squeaking 
cough found at the end of asthmatic seizures, 
and (4) the loose cough with abundant sputum 
The art and science of prescribing appropriate 
expectorants requires correct appraisal of the 
type of the cough and the character of the 
sputum An expectorant may act as a 
stimulant, sedative, or anodyne The stimu 
lating expectorants are intended to irritate the 
mucous membranes in such a manner as to 
stimulate repair Typical of this group are 
terpin hydrate (0 2 to 0 3 Gm , or 3 to 5 grains, 
three times a day) and creosote (calcreose, 

0 25 Gm , or 4 grams, three times daily) 
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The sedative expectorants have a soothing 
action on the acute inflammation, mainly in 
that they increase the secretion of protective 
mucus. They may be demulcents, as acacia 
(4 cc., or 1 dram of the syrup) or gl> cyrrhiza 
(in the same dose); nauseants, as ipecac 
(0.3 to 0.6 cc , or 5 to 10 minims of the syrup) ; 
salines, as ammonium chloride (0 6 to 1 Gm., 
or 10 to 15 grains); and alkalies, as ammonium 
carbonate (in the same dosage). Anodyne 
expectorants are employed to depress the 
excessix e cough reflex. They usually diminish 
secretion. Codeine is the chief representative 
of this group (0.02 to 0 03 Gm., or 5 to 5 
grain, two or three times a day, as necessary). 
It should be employed with caution in severe 
asthma. Small children usually tolerate co- 
deine w ell, and even infants may safely be given 
0.005 Gm. (1/12 grain) of codeine a few times 
daily. 

In practice, the various medications are 
advantageously combined, according to the 
patient’s needs. 

When the cough is tight and the sputum 
scanty, as in acute bronchitis, the following 
mixture is often helpful: 

C Cc° r 

I? Ammonium chloride 10 I 5»ss 

Elixir of gl>cjrrhiza 60 f3u 

Syrup of acacia q s ad 120 [ fjiv 
M.Sig.: 1 tablespoonfuhn half a glass of water 
ever) two hours 

If the patient objects to the taste of ammonium 
chloride, or if it produces nausea, administra- 
tion in the form of enteric-coated tablets is 
usually well tolerated. 

For the wheezy cough, one may employ: 

Gm or 
Cc 

Potassium iodide 15 I 31V 

Tincture of stramonium 20 fo v 

Sjrupof tolu q s ad 120 | fjiv 

M.Sig. 1 teaspoonful three times a day, after 
meals, best w ith hot milk. 


In cases with distressing cough, the follow mg 
mixture may be recommended for adults: 

Gm or 
Cc 

II Ammonium iodide 4 0 

Animated spirit of ammonia 2 0 

Camphorated tincture of opium 3 0 

(Ephednne sulfate) (0 3) 

Fluid extract of glj c> rrhi 2 a 12.0 

Water q. s. ad 1S0.0 


a> 
fpss 
ir*xl 
(gr v) 

foui 


M.Sig . 1 tablespoonful three times a day. 


For children, the following may be used: 


1} Codeine sulfate 
Ephednne sulfate 
Tincture of belladonna 
Tincture of lobelia 
Potassium iodide 
Elixir of terpin h> drate 


0 25 gr v 
0 36 gr vi 

aa 4 00 | foi 
8 CO 1 5ii 

q s ad 120 0 fjiv 


M Sig 1 tea'poonful three times a daj 


In addition to oral medication, inhalation of 
steam is highly recommended. Where avail- 
able, carbon dioxide inhalation is the most 
efficient of all expectorants, and is advocated 
by Hohnger et al 2385 in any instance where 
bronchial obstruction is a prominent feature 
of the attack, or when there is accumulation or 
retention of inflammatory exudate in the 
bronchial tree. Banyai and Cadden 2388 con- 
firmed the efficacy and safety of this method, 
employing a mLxture of 10 per cent carbon 
dioxide and 90 per cent oxygen for fixe to 
fifteen minutes, one to three times daily, 
administered by means of a mask or a glass 
tube 

Since attacks at night and in the early 
morning are very frequently caused by the 
drying out of the mucous membranes of the 
lower respiratory passages, the air m the 
patient’s bedroom should be kept humid and 
warm during the night. For this purpose, a 
vaporizer may be used; or large linen cloths, 
soaked in hot water, may be hung up near the 
bed, and hot wet packs may be wrapped 
around the patient's chest and throat. Prefer- 
able to this is the use of oil compresses on the 
chest; a Turkish Cowef, soaked in hat ohve or 
salad oil, is wrapped around the patient’s 
throat and chest, and is then covered with 
oiled silk oxer which hot water bottles are 
placed. Relief is also frequently obtained by 
drinking hot liquids, such as a cup of hot milk 
containing melted butter and honey. 

Similar results can be achieved with mustard 
plasters, radiant heat light, or short wave 
diathermy to the chest. The latter method 
reliex'es the pain and discomfort in the chest, 
reduces the x-iscosity of the secretions, and 
thus makes expectoration easier. 


*■«* Holt-ces, P , Bvsch, F P . and Ponchee, H G ibid 117. 
675, 1941 
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The following simple instructions to the 
patient are of great importance He must be 
instructed to cough not with w ide-open. mouth 
or unrestrainedly, but with a minimum of 
moderate effort as though he were merely 
trying to clear his throat The patient often 
has a faulty breathing technic, which must be 
corrected without fail He should be taught 
to breathe through hts nose, particularly when 
out in the cold, in order to warm and moisten 
the inhaled air 

Treatment by means of the pneumatic 
chamber is discussed on page 655 

In suppurative types, adequate doses of 
one of the sulfonamides, intramuscular injec 
tions of penicillin, or inhalation of penicillin 
aerosol often produce amazingly good results, 
prouded the causative organism is sensitive 
to the drug However, the effects are not 
usually lasting Hence these methods are 
best employ ed for the control of acute exacer 
bations or in the initial phase of treatment 

When the bronchitis has been overcome, 
the physician is confronted with the problem of 
hardening the patient to exposure to cold 
This is best accomplished by systematic 
increasingly colder applications or showers, as 
well as by breathing exercises (see p 654) 

When bronchiectasis complicates asthma, it 
should be treated, in addition to a careful 
antiallergic regimen, by general hygienic 
measures postural drainage over a long period 
of time, repeated bronchoscopic drainage, and 
when indicated, by lobectomy' General hy 
gienic measures include adequate diet and rest, 
administration of vitamins, and removal of 
definite foci of infection, especially in the 
paranasal sinuses The expectorants and 
inhalants mentioned above are used as 
adjuvants 

According to Thomas et al , nn all cases of 
bronchiectasis which are nonsurgical should, 
unless otherwise indicated, be given an 
adequate trial of sulfonamide therapy When 
allergy of the respiratory tract is a complicating 
or etiologic factor, as occurred in about one- 
half their cases, appropriate measures should 
be instituted — avoidance of environmental 
allergens, dietary' restrictions, hyposensitiza- 
tion therapy , and administration of autogenous 

aw Thomas J W Owsisand H S vak and Touu-sov C 
Ann Int Med 2J 40 j 1945 


vaccine depending on findings in the individual 
case A combination of these two approaches, 
along with postural drainage m some cases 
appeared to produce the best therapeutic 
results Recurrences were frequentlv noted 
following acute respiratory infections cessa 
tion of allergy management, or sometimes 
when the courses of sulfonamide were in 
adequate The effects of penicillin have been 
generally disappointing (Stookev et al °*») and 
those of penicillin aerosol require further 
evaluation, although preliminary observations 
have been encouraging (01sen 234Sa ) 

Tuberculosis 

In the treatment of tuberculo-allergic 
asthma, it is first necessary to determine 
whether the condition is still monospecific or 
whether it has already become pathergic (as 
had occurred in about one half of our cases) 
In the strictly tuberculo asthmatic cases, 
the writers recommend, as most beneficial, 
subcutaneous tuberculin therapy , administered 
with extreme caution and over a long period 
of time It is best to begin with 0 1 cc of a 
1 1,000,000,000 dilution of old tuberculin, 
and then to increase the strength of the doses 
gradually It should be especially noted that 
cardiac therapy is essential digitalis and even 
strophanthin and glucose injections are recom 
mended If the disease has already become 
pathergic — i e , nonspecific — a course of tuber 
cuhn treatment should be instituted, in 
addition to other treatment ior pathergic 
asthma 

/) CONSTITUTIONAL THE RAP \ 

Any number of approaches and methods 
•tu ay bt vmJwi&bA h/tKt, vs/Jt. is 

venesection, application of leeches, laxatives, 
diuretics, counterin'! tat ion, fever therapy, and 
radical changes m diet, any of which may' be 
found to be helpful — for reasons as y et unknown 
— sometimes even in severe and apparently 
intractable cases of nonspecific asthma Here 
too one must consider, of course, the possibility' 
of psychogenic influences Moreover, it has 
long been appreciated that the asthmatic 
condition is often relieved by severe infections 

i*»Stoos*y P F L oci* ( we I H Want* H L Biciiychui 
W W Upsbv* A E and JIibbaib B South M J M 
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accompanied by fever (e.g., pneumonia or 
erysipelas), by surgical operations of almost 
any kind, by accidents, and by starvation. 
What all these factors have in common is that 
they bring about a radical change in the 
patient’s organism — something that cannot be 
properly put into words — the untranslatable 
Umslimmung of German medicine It is 
interesting to note that these remedies were 
widely used in the Middle Ages, and in China 
e\ en long before the time of Christ. 

Rackemann- m has stressed the importance 
of the treatment of ‘“depletion” in chronic 
asthma, along with “allergic cleanliness.” 
Steps should be taken to impro\e the general 
hygiene by regulating the time and quality of 
meals and daily activities, ensuring adequate 
rest periods, fresh air, outdoor exercise, and 
also extra vitamins and vaccines in most cases 
Many of these patients need treatment more 
for their general condition than on the basis of 
allergy. 

Vomiting 

In severe cases of asthma, the patient may 
be given: 

Cm or 

I) Ipecac 13 I grn 

Tartar emetic 0 12 grn 

Osjmelof squill q s ad 60 0 ) 3u 

Sig.- 1 teaspoonful ever} fifteen minutes until 
the patient has \omited three times 

Vomiting can also be induced by subcutane- 
ous injection of 5 to 10 mg. (,*j to £ grain) of 
apomorphine. 

Infants and young children may be given a 
teaspoonful of oxymel of squill with some 
camomile tea every quarter hour until vomiting 
begins. The following may be advantageously 
administered to older children: wine of 
antimony, 5 to 30 drops, every quarter hour 
till effective. 

Laxatives 

Strong purgation is also often beneficial. 
For this purpose, magnesium sulfate (2 
tablespoonfuls dissolved in warm water) or 
castor oil (1 or 2 tablespoonfuls) may be given 
once or twice daily until drastic result is 
obtained. In severe cases, calomel (0.2 Gm., 
or 3 grains) may be taken for a few’ days, 


provided the patient is not hypersensitive to 
mercury 

Diuretics 

Theobromine sodiosahcylate (diuretin) (1 
Gm. or 15 grains a day), or ammophylline 
(0 1 to 0.2 Gm., or 1 5 to 3 grains) in tablets 
and in double the dose in rectal suppositories, 
or solution of potassium acetate (§ to 1 tea- 
spoonful in a half glass of water, several times a 
day) is sometimes of \alue. 

Vesiculation and Related Methods 

The Chinese have employed the method of 
acupuncture since time immemorial One or 
more needles are introduced into the sternum 
at the level of the nipple line and allowed to 
remain there for a few minutes. In sex ere 
cases, the “fontanelle” method may be tried. 
\ blister is produced by means of a cantharides 
plaster, and healing of the subsequent lesion is 
prex ented for sex-eral days by the daily applica- 
tion of an ointment containing cantharides. 
The fontanelle must be carefully bandaged to 
prex-ent the lesion from drying out In 
especially sex ere cases it may be adxnsable to 
produce a stenle abscess by means of injection 
of sterile turpentine, or to use the point de feu 
technic of the French, in which small superficial 
bums are produced in the skin by means of a 
hot cautery As a last resort, the heroic 
method of A Bier can be tried, it consists in 
deep burning of the skin of a palm-sized area 
on the thigh to the stage of carbonization. 
The senior author employed the last-men- 
tioned approach in 2 cases of intractable 
asthma of many years’ duration, in one with 
fairly good results 

Peter 

Most suitable for this purpose is a prepara- 
tion known as pyrifer, a bacterial x’accine of 
specially selected organisms, in different 
strengths. According to Klewitz, 8376 0.4 cc- 
of the no. 1 strength is given for the first dose; 
for children the dosage is correspondingly 
smaller. Despite the high fex-er, the subjec- 
ti\-e complaints are not severe. The second 
injection is gi\ - en three or four days later; if 
the first dose elicited a strong reaction, it will 
be unnecessary to increase the dose for the 
second in jection The senior a uthor has some- 
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times obtained excellent results with pjrifer, 
and ev en uses this method m cases complicated 
bj mjocarditis, along with appropriate cardio 
therapj 

Other authors prefer typhoid or Bacillus coh 
vaccine for inducing fever Jimenez Diaz" 389 
also advocates injection of a suspension of 
sulfur m oil for this purpose 

Feinberg 334 and Phillips 2390 recommended 
hyperpj rexia bj diathermy or high frequency 
currents 

The interesting experimental work of 
Stoesser and Cook 5391 sheds some light on the 
mechanism of fever therapj These authors 
reported excellent results m children when the 
diet was kept low in salt (less than 200 mg 
dailj) Relief was only transient however, 
if the salt intake prior to or during the fever 
treatments was normal or high The authors 
also found that remissions due to artificial 
fever plus low salt intake could be promptly 
terminated bj the addition of 1 or 2 Gm of 
sodium chloride to the diet 

Diet 

It has long been known that starvation or 
deliberate undernourishment definitely tends 
to alleviate asthmatic attacks and sometimes 
even to prevent their appearance \\ ithm 
the past few jears, these old therapeutic 
measures have to a certain extent again come 
into favor Rackemann 20 recommends that 
in se\ ere cases food be withheld for twenty four 
to forty eight hours but that fluids with the 
exception of milk be forced Schilling 2392 
prescribed rest m bed, a diet consisting onlj of 
fruit juices for several days, together with 1 or 
2 tablespoonlu'ls ol magnesium suilate, light 
cabinet treatments and supportive measures 
for the heart Bottenberg 2393 reports a case of 
severe asthma that was cured by a fasting diet 
of twentj six dajs’ duration followed by five 
bouts of pynfer induced fever Tasting is 
certainly the most drastic curative measure — 
the conservative knife,” so to speak The 
present writers have also had success with 

« “Jimenez Diaz C ScUeiz med Webnschr 72 20a 1942 
»»• Phillips X Arch Ph> s Therapy 17 2*2 1936 
»« Stoesseb A V and Cook MM Am J D s Child » 
1252 1940 

*>* Schilling E Ztschr f aerztl Forth id J4 226 1937 
an Botteaberg H HippoLrates 1937 p 1113 


strict raw fruit and raw vegetable diets for a 
few daj s at a time 

The organism’s fluid balance is disturbed 
bj the asthma attack Long ago the French 
clinicians called attention to the flood of urine 
following attacks and coined the descriptive 
term unna spastica More recentlj it has 
been determined by means of accurate methods, 
that the bodj has a tendency to store water 
in the period preceding the attack It is 
assumed that these processes are regulated 
from some center located in the midbrain 
According to Marx, 2394 they can be influenced 
by means of a dehjdrating and salt free diet 
He prescribes the following for two or three 
dajs, nothing but fruit without anj addi 
tional liquids, then a few dajs on raw fruit and 
vegetables which still constitute an inadequate 
caloric intake Thereafter beginning with the 
fifth daj , the patient is put on a salt freedrj 
diet Protein is not restricted 100 to 200 Gm 
of meat per day being permitted but spices are 
forbidden Moreover, for some time onlj 
raw foods are allowed for one or two dajs a 
week Cooke’ 01 ’ 1 advocates dehydration by 
means of a low salt diet, or a low sodium 
acid ash diet, often in combination with a 
potassium salt of iodine or chlorine Patients 
with severe asthma are placed on fluids, weak 
tea Iruit or vegetable juices without salt and 
given vigorous catharsis by means of com 
pound cathartic pills and magnesium sulfate, 
followed by an enema or colonic irrigation 
On the basis of the concept that asthma is 
associated with hyperinsulimsm Abraham 
son’ 31 has emploj ed a low carbohydrate high 
fat diet with the food divided into frequent 
small meals This is not far removed from 
Peshkin and Fineman s’ 39 -’ low carbohjdrate, 
ketogenic diet for asthmatic children 

Some authors were of the opinion that 
asthmatic attacks cause a shift of the acid base 
equilibrium to the alkaline side and that the 
success of starvation diets could be attributed 
to the resulting acidosis Thej recommend, 
therefore, an acid diet with added ammonium 
chloride On the basis of his m\ estigation of 
1,500 cases however, Adam’ 396 was unable to 
confirm the presence of alkalosis 
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g) SYMPTOMATIC THERAPY 
This section is subdivided into discussion 
of the methods employing drugs, physio- 
therapy, and the surgical approach 


(1) Drugs 

The drugs usually given in the treatment of 
asthma are intended to quiet the cerebrum and 
the brain stem; to relieve the spasms of the 
bronchial musculature by acting either on the 
peripheral portion of the autonomic nervous 
system or directly on the smooth muscle; to 
inhibit secretion by the glands of the bronchial 
mucosa; and, finally, to promote expectoration. 

In view of the di\ ersity of the aims of medi- 
cation in asthma, it is obvious that no one drug 
can meet all the requirements, therefore, 
several drugs are usually given simultaneously, 
either in combination or alternately. 

Epinephrine and its substitutes, ephednne, 
paredrine, neosynephnn, and nethamine are 
chiefly used to stimulate the sympathetic 
nerve endings, while atropine, extract of 
belladonna, and bellafolin are employed for 
their depressant effect on the terminations of 
the vagus in the bronchial musculature. 

Since these preparations have been described 
in Part One and in the section on the treatment 
of asthmatic attacks, little more need be said 
about their action here. We shall merely 
present a few prescriptions in « hich some of the 
most efficacious drugs are used in combination. 

Incases of severe asthma, the present writers 
recommend the addition of small doses of 
digitalis to the ephedrine mixtures, even when 
no myocardial damage is demonstrable. 


1} Ephedrine sulfate 
Caffeine sodiobenzoate 
(Digitalis) 

Extract of belladonna 
Phenobarbital 
Ammophv lUne 


0 01 I gr i 
0 2 graii 
(0 1) | (gr isa) 

0.01 l gr. i 
0 013 j gr j 


Theobromine sodium salicylate 0.15 Gm. 
(21 gr.) may be substituted for the amino- 
phylline. This combination is given once 
daily, in the evening, for three consecutive 
days each week; while the same mixture 
without the digitalis is given in the morning 
and at noon. On the remaining four days of 
the week, the latter preparation only is given 
two or three times a day. To avoid any 


possible confusion, it is advisable to dispense 
the digitalis-containing mixture in a red 
capsule, and the digitalis-free one in a white 
capsule. For patients who usually suffer their 
attacks after midnight, enteric coated prepara- 
tions are recommended, such as Enseals of 
ephednne and sodium seconal (Lilly), or 
Luasmin (Brewer and Company), which 
contains ephedrine, phenobarbital, and theo- 
phylline sodium acetate. 

The value of aminophylline (theophylline 
ethylenediamine) was discussed in some detail 
on page 631 If aminophylline is not well 
tolerated when taken by mouth, and intra- 
venous administration is not feasible, the rectal 
route may be adv antageously used. 

Cm. 

I) \minophv lime 0.50 gx vuss 

Benzocame 0 13 gr 11 

Cacao butter q s suppo'itona 
Sig I rectal suppositorv once or twice a da> 

Dees 5 ” 7 confirmed the effectiveness of amino- 
phvllme suppositories and found them to be 
largely preferred to other methods for attaining 
symptomatic relief in the patients’ opinions 
They have been made available commercially 
(Aminet suppositories — Bischoff). Barach 2303 
has pointed out that 0 5 Gm (71 gr.) of amino- 
phylline dissolved in 20 cc of tap water may be 
instilled rectally by means of a syringe and 
rubber catheter by the patient or relatives 
without difficulty In the opinion of the 
present writers, this of one of the most effica- 
cious symptomatic methods in controlling 
asthmatic attacks. 

Iodine is one of the most important drugs 
in the treatment of chronic asthma. Iodine 
promotes increased exudation by the glands 
of the respiratory mucous membranes Since 
the coughing spells in asthma are frequently 
the result of dryness of the mucosa of the lower 
respiratory passages, it is clear that the cor- 
rection of this can help to eliminate the cough 
that is often the forerunner and ev en the elicitor 
of the attack However, since there is always 
some danger of encountering hypersensittve- 
ness, giving rise to “iodine coryza” or lodme 
acne, treatment should always be initiated with 
small doses — for example, 5 drops of the 
following mixture, which may be increased 

Dees, S C. J Alfergy U 492,1943. 
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after a few days to the same dose three times a 
day, and finally to 15 drops 

Gm or 
Cc 

If Potassium lodde 30 0 I 3i 
Dist lied water 30 0 | f 3 1 

Sig 5 to la drops in water or milk three times a day 
after meals as d rected 

Apomorphine in conjunction with iodide has 
been found useful in reducing the sticky con 
sistency of the mucus in asthma 

Gm or 
Cc 

I) Apomotph ne hydrochloride 0 13 I gr u 

Potassium iodide 20 0 5v 

Syrup of cherry q s ad 120 0 | f5iv 

M S g 1 teaspoonful every four hours 

A combination of iodine and arsenic therapy 
is also widely used and has frequently given 
good results when administered in courses of 
several weeks duration (kaemmerer 305 ) 
c< 

R Solut on of potassium arsen te 9 0 I fo i 
Tincture of gentian 1 0 | njixv 

M Sig 3 drops twice a day 

Gm 

R Potass urn iodide 12 0 I 5i i 

Sodium iodide 4 0 I 5i 

Div pillul no xxx 

M Sig 2 pills t vice a day 

Because of the irritating effect of iodides on 
the gastric mucosa they should not be taken 
on an empty stomach but preferably during or 
following ingestion of some fat containing 
food such as milk 

The present writers particularly favor the 
intravenous route of administration for iodides 
(10 cc of a 10 per cent solution twice weekly) 
We prefer the sodium to the potassium 
preparations for intravenous use Ramirez 5098 
giv es as much as 250 cc of a 4 per cent solution 
—10 Gm of sodium iodide — once or twice a 
week and has reported very good results 

Iodides can often be given over a long period 
of time with absolute impunity However, 
the physician should always keep the patient 
under close observation since hyperthyroidism 
and other severe disturbances occasionally 
appear Bechet 261 pointed out that previous 
ingestion of iodized salt may sensitize the 
patient to the point that less than the medicinal 


doses of iodides may cause severe lodermas 
and possibly even death The present writers 
know of a case m which the patient took iodide 
for years renewing the prescription without 
medical supervision and lost 48 kg (105 6 
pounds) Iodized poppyseed oil in doses of 
5 to 10 cc intratracheal!} was recommended 
for a while because marked improvement in 
the asthmatic condition was noted following 
the instillation of this oil for diagnostic 
bronchographic purposes However Cnep 
and Hampsey’ 398 most emphatically warn 
against this method of treatment since many 
untoward reactions such as pneumonia acute 
pulmonary collapse sudden circulatory failure 
and even immediate collapse and death have 
been observed Seibold 2393 found that the 
mortality rate of asthmatics increased 500 per 
cent in a twelve month period following the 
beginning of the use of iodized oil as a thera- 
peutic measure 

Ntactn (nicotinic acid not the amide) in 
intravenous doses of a0 to 100 mg two or 
three times a day was found by Melton’ 305 
to reduce the frequency and severity of 
the paroxysms Treatment is maintained by 
oral administration of similar doses 

Sulfur therapy has occasionally produced 
good results in asthma It should be noted 
however that only the colloidal preparations 
maj be injected intramuscularly otherwise 
local pain prevents continuation of treatment 

Potassium nitrate and stramonium leaves are 
the chief ingredients of asthma cigarettes and 
of smoke paper (charta potassn nitratis) 
The vapors which contain nitrites and atropine 
(the active principle of stramonium) exert a 
temporary bronchodilating effect provided 
this method is not used too long or too 
frequently 

Cm 

R Potassium nitrate 40 0 I 3* 

Po tdered stramonium leaves 

Lobelia aa 30 0 | 5 1 

Sig Ignite small port on ol mixture and inhale 

Sulfonamides can be tried in cases in which 
the asthma depends in whole or m part, on 
the presence of bronchial infection (\\eil and 
Climo 5100 ) The efficacy of this treatment in 

an Ckep L II and Hampsey J W J AUergy 9 239 1937 
an Seibolo G ; Texas State J Vied 36 386 1940 
x-Weil C X and Climo H J South M J 31 8S8 1911 
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selected cases has been repeatedly confirmed. 
Penicillin injections and particularly penicillin 
aerosol serve a similar purpose. 

Histamine therapy was first tried in asthma 
by Ramirez. 24 ' 11 But satisfactory results were 
not obtained until Dzstnich* 44 and Farmer* 1 * 
introduced the use of very small quantities 
Girling 5402 has claimed excellent responses in 
5 of 6 cases so treated. The initial dose is 
0.01 to 0.001 mg. in mild cases, and 0 0001 mg 
in more severe asthma. The injections are 
increased each time by 50 per cent if well 
tolerated; in the beginning they are given two 
or three times weekly, and later are spaced at 
fi\e-, seven-, ten-, fourteen-, and t went} -one- 
da} intervals. The rapidity with which the 
dose is increased, and the spacing of the 
injections, depend upon the patient’s tolerance 
and the results achieved (For further infor- 
mation, see p. 22S) 

Histaminc-azoprotem complex (Hapamine) 
has been employed with favorable results by 
Derbes, 4 * 1 but the potential dangers of this 
treatment (see p 229) should be carefully 
considered. 

Pilressin in conjunction with a strict low 
salt diet has been used by Stoesser 403 in cases 
of chronic asthma in which other methods 
failed. After seven to ten days of the diet, 
and provided the weight has been constant for 
approximately three days, hypodermic injec- 
tions of pitressin are given every three hours 
day and night in doses of 0J cc. for children 
and 0.5 cc. for adults If emesis ensues, the 
dosage is reduced. Treatment is continued 
for twenty-four to forty-eight hours or until 
the patient has gained from 2 to 5 per cent in 
weight, and the pitressin suddenly discon- 
tinued. If the subsequent diuresis is marked, 
there is improvement in many cases, even 
though mineral studies indicate a lack of 
consistency in the excretion of sodium and 
chloride (Stoesser and Booth* 4101 ). If there is 
no improvement, an even stricter salt-free diet 
is continued for one week, and the treatment 
repeated. 


*•'* Ramustz. M A ud Geoice. A \ S 51 J S Rec. 11*: 71, 

**“ Cttirsc, W \ M : North«e*t 1W 42: 196. 1*41 
sw * Stoesse*. V \ Letters IntertLit- Con Club oE Allergy. 
Sene* 8 1H9. 1*1-, Sornhwert AHergv Foram, New Orleans. 
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Insulin shock for the treatment of asthma 
was first tried by Wegierko, 240 * and Votlmer 240 ® 
has confirmed the fact that satisfactory results 
can be achiev ed by this method. The effect is 
ascribed to the formation of adrenalin in the 
patient’s system and to a possible compensa- 
tor}* hyperfunction of the adrenal gland in 
response to repeated injections Up to 40 
units are given, but in no instance is the 
hypogh cemic reaction permitted to become 
severe After twenty to thirty minutes, the 
hypoglycemia is carefully controlled by glucose 
given orally or, if necessary, intravenously 
Some fifteen to twenty shocks are required, 
depending on the seventy of the case 

Liter therapy, chiefly by intramuscular 
injections of liver extract, was first desenbed 
by Moll, 5107 and has since been successfully 
used b} Slauck, Delbanco. and others. Noth- 
ing definite is as yet known as to how and why 
this treatment exerts a beneficial effect In 
seeking an explanation it might be assumed 
that, on the one hand, peptone or histamine- 
like substances play a part, or one might recall 
on the other hand, that liver extracts contain 
adrenalin-like substances. 

Injections of testosterone have been found 
beneficial m some cases (Ryan and Thomas, 24#s 
LaFitte and Guttieres, 540 * Rackemann 21 * 5 ). 
Its mode of action is not clear and further 
experience is necessary 
Sedatives play a prominent part in the 
treatment of asthma Small doses of pheno- 
barbital (0 00S to 0.015 Gm , or £ to J gram) 
should be given the patient three times a day 
over a Jong period of time in order to minimize 
his anxiety and apprehension In cases m 
which the clinical picture is dominated bv 
nervous disturbances, Bellergal (4 to 1 tablet, 

3 times a day) is especially recommended 
because of its quieting effect on the autonomic 
nervous system This preparation contains 
gynergen, bellafohn, and phenobarbital. The 
senior author’s own good results with this 
diug were reported by Bauer. 5410 

For children in whom asthma was brought 

W rciEnxo, J PrtSK med- 45. 13*9, 1955 
w* Vo r tv ti H Vrch Pcdiit 54 215, 1959 
w Mou, H II Bnt VI J I" 976. 1952 

Rtin.E J .indTBOHAS, J W to. Allergy in CUiueal Practice 
Philadelphia Ltppm ott, 1941 

****LiFnTE. V_, and Gctrexe», J BulL med-. Pans 54’ 254, 
1940 

B vcn. H Schweu med.Wchn£<hr 65 175, 1953 
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on by emotional upsets or other psy chogemc 
factors, Shulman 1111 successfully employed 
phenytoin sodium (dilantin sodium) both for 
its psychosomatic effect and for controlling the 
attacks Dosage should be individually deter 
mined for each patient The average was 
found to be from 0 03 Gm twice a day to 
0 1 Gm three times a da* Therapy is 
continued for periods vary mg from fir e months 
to one year 

(2) Chmatotherapy 

A change of climate is of lasting benefit only 
in the two types of asthma referred to below , 
and the beneficial effect endures only if the 
first type of patient can stay in the new 
environment for the whole season, and in the 
second type of case if the patient can remain 
there indefinitely Patients with pollen or 
mold asthma become completely’ symptom free 
in an area in which the given pollens or molds 
do not exist Second, the warm dry even 
climate of Arizona, New Mexico, and southern 
California, for example, is often highly benefi 
cial to asthmatics with severe smusobronchitis 

In order to determine whether a given 
instance of asthma is attributable to environ 
mental or climatic factors, the patient should 
be hospitalized If he becomes free of symp 
toms, climatic factors can be ruled out as the 
cause of the disease On the other hand if the 
attacks are alleviated in an air conditioned 
room with careful control of temperature and 
humidity, change of climate may be earnestly 
considered This does not, oS course, apply to 
pollen and mold cases As Black 3 " 95 say s with 
respect to change of climate for the asthmatic, 
“Unless one knows from what he is running 
aw ay his mo\ e is a desperate gamble , if he does 
know, he should be able to take care of it at 
home ” 

(3) Physiotherapy 

It is of great importance to teach the patient 
to discipline himself during the attack 
especially with regard to breathing and to 
combating the panic caused by the feeling of 
suffocation The patient must learn to exhale 
and inhale with quiet, rhythmic, and not 
jerky respiratory movements 

Above all it is essential to strive, during the 

».1 ShvlmAN V{ H New England J Med 224 260 1942 


intervals between attacks for relaxation of the 
tense and hypertrophic musculature involved 
in breathing as well as for development of the 
abdominal type of respiration to counter 
balance the existing costal predominance 
All this can be achiev ed by appropriate breath 
ing exercises The aim is to change the 
respiratory rhythm so that the duration of 
expiration becomes longer than that of 
inspiration, and to employ the diaphragm for 
inspiration and the abdominal musculature 
for expiration The most important studies 
on remedial breathing exercises have been 
contributed by Hofbauer ’ llS and the following 
descriptions are largely based on his observa 
tions Livingstone and Gillespie 211 '’ have also 
reported excellent clinical results from methodi 
cal breathing exercises 

Svstematic Training in Breathing The pat ent 
is instructed to take the deepest possible inspiration 
through the nose and then to hum— that is to keep his 
mouth dosed and to accompany expiration through the 
nose with a sight humming sound Thereafter he is 
to wait quietly for a few seconds with his mouth closed 
until he feels capable of again performing the exercise 
In the beginning this procedure is repeated three or 
four umes in succession 

These breathing exercises should be performed three 
tunes daily and invariably before meals since a full 
stomach offers too much resistance to the duphragm 
All of this effort should be smooth and rhy thmic w ithout 
any visible motion of the shoulders or of the chest 
Furthermore the patient must be trained to use his 
diaphragm for breathing since asthmatic individuals 
are generally accustomed to thoracic respiration only 
It must be made clear to the patient that the abdomen 
>s to be drawn in during each expiration and that this 
is to be done slowly and evenly When the expiration 
is completed the patient must next relax his abdominal 
muscles and allow the abdomen to assume its normal 
position Insp ration now begins m the course of 
which the abdomen protrudes Thereupon the exercise 
Is repeated Expiration should take two to four times 
is long as inspiration and must be accompanied by 
humming These exercises must not be continued too 
long however because the patient may become hyper 
pneic and dizzy \fter a few day s the patient should 
be able gradually to increase the number of breaths 
Until a capacity of ten breaths is reached While these 
exerc ses are done in the standing position at first they 
should later be performed while walking in the course 
of which the mouth must always remain closed and 
every effort should be made to avoid visible respiratory 
motion 

In severe cases the first step in treatment consists of 
complete vocal rest for a day or tw o 

niLlvTNGSTO-re J L ,nd Gillespie v! IjdmI 2 Os 193S 
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At this point the writers wish once again to 
stress that they are in complete agreement w ith 
Hofbauer on the point that all breathing 
exercises must be performed through the nose 
and not through the mouth. The inhaled air 
that passes through the long nasal route is 
adequately wanned, humidified, and freed 
from dust, as a result of which the irritating 
effect of the air on the bronchial mucous 
membranes is considerably reduced. Further- 
more, these methodical breathing exercises 
sen e to “harden” the nasal mucos3 so that it 
w ill no longer react with swelling and irritation 
to exposure to cold air, for example. The 
prevention of this nasal irritation is all the more 
significant since it is communicated, via the 
nasopulmonarv reflex, to the bronchial mucosa. 
In other words, the hardening of the nasal 
mucosa through these exercises is of more 
than local benefit. 

Patients who have mastered the technic of 
these exercises are not infrequently able to 
“hum away” an imminent attack, as well as 
to stop coughing, by means of short humming 
expirations and slow inspirations through the 
nose. However, it usually takes a long time 
until the patient learns to return to physiologic 
respiration so completely that it becomes 
second nature with him, and so that he 
automatically breathes in this manner e\en 
during physical exertion. 

Other physiotherapeutic methods have been 
employed. Bisquert et al. S4> * employ mechani- 
cal and manual massage, and educative and 
corrects e respirator}* exercises, while Weiser 8414 
favors massage and rhythmic compression of 
the thorax, in conjunction with breathing 
exercises and regulated gymnastics. As a 
result of these measures, expiration is facili- 
tated, vital capacity increased, emphysema 
prevented, and musculature and circulation 
improved. Physiotherapy can be begun e\en 
during an attack, but must be continued fox 
months or years if the impro\ ement is to be 
maintained. 

Since the thorax often becomes rigid in 
chronic asthma, Ylppoe 80 * and other authors 
recommended intensive therapeutic gymnastic 
exercises to render the thorax more mobile. 

540 L . Bc'rtMENTE, W , lad \Icv», O Rev. chileu 

depedut 14-4S4. 1943 
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Ylppoe devised the two-bottle system to 
accustom children to deep breathing. 

Tecqmc Two bottles, each of a capacity of about 
2 titers, are connected mth rubber tubing, and one of 
them is filled with « ater. The child blows air into the 
full one through the mouthpiece of a rubber tube. 
This pressure forces the w ater to flow through a glass 
tube into the other bottle The second container may 
also be elev ated somen hat, in n hich case the expiration 
must be even more vigorous. 

After a few months of this exercise, the 
thorax becomes less rigid, the chronic bronchitis 
improves, and the asthma attacks become 
milder in the majority of children. Gay* 41 ® 
reported satisfactory results with this method. 

Another very helpful device, particularly 
for the treatment of chronic bronchitis asthma, 
is the pneumatic chamber. It is a hermetically 
sealed air-tight chamber made of steel or 
reinforced concrete in which a positive pressure 
of 0.4 atmosphere is attained through the 
introduction of compressed air. This pressure 
causes the bronchi and the bronchioles to 
expand, thus relieving the bronchial spasm. 
According to Barach and Swenson,* 417 the 
bronchial lumens become 1 to 2 mm. wider as a 
result of breathing under these conditions. 
At the same time the diaphragm is lowered, 
so that the lungs can expand, thus permitting 
deeper breathing However, not only does 
inspiration become deeper and easier, but 
expiration is also prolonged. Moreover, the 
increased blood flow through the bronchial 
mucosa definitely favors expectoration; fur- 
thermore, the circulation is relieved and 
cardiac action improved. 

The idea of aiding a patient who is struggling 
for air by supplying air is so apparent that it 
was already attempted centuries ago by 
ingenious and pioneering spirits The first 
pneumatic chamber is said to have been built 
of brick in the seventeenth century in England, 
by Henshaw. French investigators then de- 
veloped the idea of treatment bv means of 
compressed air. But it was not until the end 
of the last century that technically perfect 
pneumatic chambers w ere constructed of steel. 
Unfortunately, only very few institutions in 
this country have such facilities. 

Finally, it should be mentioned that di- 

tttt Gay. L N cited by Cvce*. L Ann Allergy 3 III, 1945 

Baiach, A L., *od Snn>sov, p C Arch Int Med 63* 946, 
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athermj to the chest sometimes enables and RienhofP 12 * tried bilateral resection of the 
patients with bronchitis asthma to raise posterior pulmonary plexus in 21 patients and 
sputum more readily reported that 8 of them were strikingly 

(4) Surgical Measures 4 ex f no relief and 9 died 

alter the operation These authors state that 
Operations on the nose sinuses, and tonsils the entire pulmonary plexus on both sides 
in asthmatic patients ha\e been discussed in must be completely resected if real relief is 
the relevant sections and bronchoscopic treat to be expected for the anatomic and physio 
ment has been descnbed on page 633 logic observations point to a dual innervation 

Here we shall confine discussion to those of each lung, passing through both the vagus 
surgical measures that aim to interrupt the and the sympathetic trunks 
pathways between the central nervous system Another important question concerns the 
and the bronchi — m other words, to abolish type of anesthesia to be employed when any 
the bronchoconstnctor impulses The physi kind of surgery is required in the case of 
ologic basis for the surgical treatment of asthmatic individuals Andre and Grove*" 4 

asthma has been reviewed bj Miscall and found general anesthesia safe provided the 


Rovenstine 2118 Needless to say, surgical in 
tervention of this kind is fraught with con 


patients were properly selected and prepared, 
and an operative method used that combined 


siderable danger, and should be restricted to light anesthesia with carbon dioxide and 
patients for whom all possible methods of oxygen hyperv entilation Gay and De Takats 
therapy hav e been exhausted, who are critically prefer ether, for the reason that it readily 
ill, and in constant danger of death from abolishes vagal reflexes while Prickman 5125 
asphjxia as a result of obstruction of the is of the opinion that it should be avoided in 
bronchi by tough mucous plugs and from cases in which asthma is secondary to bron 
cardiac failure chitis because it tends to produce bronchial 

The following operative procedures have irritation and thus to pave the way for post- 
been employed unilateral sympathectomy, operative pulmonary complications Prick 
unilateral vagotomy, unilateral stellate gan man and Gelbach 21 ’ 6 advocate spinal or intra 
glionectomy, and unilateral and bilateral venous anesthetics in the infectious types of 


posterior pulmonary ‘ plexectomy ” 


asthma Preoperative control of cough with 


Unilateral sympathectomy, performed by out opiates elimination of offending allergens, 
Kuemmel in 1923, and right vagotomy, both inhalant and nutritional, and avoidance 
performed by Kappis m 1924, have sub of exertion, temperature changes, dust, and 

sequently been repeated in many hundreds of smoke tend to reduce postoperative comphca 
cases by numerous authorities (Hesse' 119 ) tions It is frequently advisable to postpone 
After the first wave of enthusiasm died down operation on such patients until warm weather 
as a result of the disappointing fact that In a series of 142 asthmatics subjected to 
permanent benefit could not be achieved from major surgical procedures six cases each of 
these measures, operations of this kind were postoperative pneumonia and atelectasis de 
abandoned On the other hand unilateral veloped and severe asthma in four 
and especially bilateral stellectomy , according 'V hen local anesthesia is necessary, the 
to Lenche and Ton tame, 2,20 often produce physician should first ascertain by means of 
highly satisfactory results Malherbe’ 1 ' 1 and mtracutaneous tests that there is no hyper- 
Tapella 2422 obtained good results with procaine sensitiveness to the drug he plans to use 
and alcohol infiltration respectively, into the Allergies of this kind are not at all rarely 
stellate ganglia on one or both sides Gay 

**» Gw LN a ad RreNuoff W F Bull Johns Hopk os Hosp 
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encountered, especially in relation to procaine 
and other cocaine derivatives, while occasional 
instances of hypersensitiveness to epinephrine 
have also been observed. 

In connection with these remarks, it should 
be added that the risk of operating on asth- 
matic patients for the various surgical indica- 
tions is not too great, provided they have 
received adequate preoperati\e care (Gaarde 
et at. 8 * 17 ). However, asthmatics who undergo 
upper abdominal operations are more likely to 
suffer postoperative pulmonary complications, 
including severe exacerbations of the attacks, 
than are those who have lower abdominal 
operations. Needless to say, surgery should, 
il possible, always be performed during a 
symptom-free interval, or the attack should at 
least be properly controlled before surgery is 
attempted. 

18. Prognosis and Results of Treatment 

The questions as to the prognosis inasthma 
and the efficacy of therapy are by no means 
easy to answ er. 

If one were to remain content with the 
patient’s status at the time of discharge, 
either from the hospital or from ambulatory 
treatment, one could say that the majority 
showed considerable improvement or e\en 
entire freedom from symptoms. Unfortu- 
nately, howe\er, this means nothing at all, 
since more or less sex ere relapsesalmostatways 
occur sooner or later. It is more informa tiv e, 
therefore, to discuss the clinical results m the 
various forms of asthma. 

The large group of allergic asthma, including 
that due to pollen, is today readily amenable 
to treatment. Suitable prophylactic hypo- 
sentization and deallergization methods are 
capable of producing really satisfactory results. 
The prognosis is good here, and absolute “cure” 
is possible. The same is true when the al- 
lergens are such that they are easily avoidable. 

Bronchitis asthma will also, to a great 
extent, respond to treatment. But certain 
special factors must be considered here. For 
one thing, therapy should be instituted as 
early as possible, otherwise chronic bronchitis 
and emphysema may have reached such a 

** s " Guide, F. W., Fucdus L. E , and Raszeotcei, H J : 

JAM A. I2d 131, 1942. 


point that complete recover)* is difficult, not 
to say impossible. Furthermore, the pre- 
disposing factors and contributor)* causes 
must always receive due consideration, and 
both metaspecific and nonspecific measures 
should be given the attention that their 
importance merits 

Psychogenic asthma is curable only if the 
physician can succeed in removing or alien- 
ating the underlying psychic factors, a feat 
that is not always possible. Nevertheless, an 
understanding physician can often achievegreat 
and lasting relief in such patients. 

The greatest difficulty, however, is pre- 
sented by the pathergic forms in which a 
maiked nonspecific hypenrritaViiity o't the 
bronchial mucosa has usually developed 
Here iodides, cardiotherapy, peptone and 
tuberculin hyposensitization, fever treatments, 
respirator) exercises, pneumatic chambers, and 
the bke, play the most important part The 
prognosis is, as a rule, not too favorable for 
this group, for every cold, or any exertion or 
excitement, is capable of ev oking new attacks 
On the other side of the ledger is the fact that 
even very severe attacks are rarely dangerous 
to life It is true that several hundred deaths 
hav e been reported in the past few years, but 
these represent only a very small mortality 
rate in view of the millions of patients suffering 
from asthma. Most dangerous, in this respect, 
is the use of morphine, to which many succumb 
everv* year 

A particularly weighty factor is whether or 
not emphysema, bronchiectasis, or myocardial 
damage is present. These conditions definitely 
do abbreviate the span of life. 

Also of great significance in relation to the 
prognosis are the patient's personal character 
and, regrettably, his financial situation. It is 
certainly easier to achieve marked improve- 
ment if the patient is energetic and intelligent, 
and at the same time cooperative — and, above 
all, if he is in a position to take proper care of 
himself. 

Ail in all, it may be said that asthmatics 
reach a relatively advanced age, provided, of 
course, that the physician is able to keep the 
condition under control. However, life in- 
surance analyses by Old, 2es and by Dublin 

Old, H : J. Allergy 4- 122, 1923. 
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and Marks, 24 " 9 re\eal a higher ratio of actual 
deaths than would be expected statistically 
Thej blame it on the resultant cardiac disease 

Lastly, certain other data may be of interest 
here Rackemann 2430 reported 213 cures at 
the end of two years among 1,074 cases, 
representing approximately 20 per cent, by 
the end of four years, the proportion of the 
original number still free from symptoms was 
only 12 per cent Unger 2431 reported the 
following final results m a senes of 207 cases 
20 per cent were symptom-free after one year 
or longer, 50 per cent show ed unprov ement, and 
10 per cent had died— but only 6 out of these 
20 individuals had died of asthma Recently 
Unger and Wolf 2432 reported on an additional 
252 cases with approximately the same 
findings It is significant that the outlook 
for life and for freedom from symptoms was 
far worse in the cases that had been classified 
as “chronic’' in comparison with the 1 par 
oxysmal” group Witts 2432 also armed at a 
value of 20 per cent of cures However, 
Vaughan" 1 warns “Of any group, 85 or 90 per 
cent may still be having difficulty six years 
later ’ 

From this it may be seen that it is extra- 
ordinarily difficult to decide whether an 
asthma patient has been cured or merely freed 
of his symptoms 

In conclusion, one more important point 
must be considered The great majonty of 
physicians are of the opinion that asthma is 
not a dangerous but practically an incurable 
disease Although they naturally refrain from 
expressing this opinion to the patient, the 
latter very soon senses this pessimistic attitude, 
which often does immeasurable harm psycln 
cally and consequently physically The phy 
sician who is convinced that many cases can be 
cured and that almost all can be considerably 
improved, and who is able to communicate this 
conviction to his patient, possesses the most 
important prerequisites for success 

B ALLERGIC BRONCHITIS 

Much that has been said with respect to 
asthma, particularly concerning the pre- 

<•» DUBLIN L I and Mures H H Mortality of Risks With 

Asthma A Life Insur Med Directors Am 1934 
i«» Rackemann F M Arch Int Sled 5* 819 1932 
*«i Unger L J Allergy 7 364 1936 
mm Idem and Wolf A A JAMA 121 325. 1943 
mm Wins L J Lancet 1 273 1936 


disposing and precipitating factors also applies 
to allergic bronchitis The first organized 
discussion of this condition was contributed by 
Waldbott 2434 along with a report of 10 cases 
Van Ordstrand and Emstene’ 43 * and Thomas 
and Taylor 2438 have analyzed series of 60 and 
100 cases, respectively In addition, numerous 
other reports hav e appeared 

Although not nearly as common as asthma 
allergic bronchitis is by no means rare It 
can arise at any age, but appears to be some- 
what less frequent in the first two decades of 
life as compared to asthma There are no 
significant differences in the sex incidence 

The pathology of this condition is unknow n 
Presumably, the allergic reaction results m a 
localized edema and dilatation of the blood 
vessels of the bronchial mucous membrane 
along with bronchorrhea Apparently there 
is no bronchospasm 

With regard to predisposing factors, a 
positive family history of allergic diseases is 
obtained in a considerable proportion of 
patients, indicating a constitutional predis 
position Moreover, a very' high percentage 
of the cases have or have had one or more 
other allergic diseases, most notably allergic 
rhinopathy, but also frequently including hay 
fever, asthma, urticaria, angioneurotic edema, 
neurodermatitis, infantile dermatitis, and mi 
graine In addition, preceding upper respira- 
tory infections, such as coryza influenza, 
pertussis, and pneumonia, or operations on the 
nose, paranasal sinuses, or tonsils often appear 
to pave the way for bronchial sensitization 
The etiologic agents are predominantly the 
inhalant allergens, chiefly' house dust, feathers, 
cottonseed, animal danders, and orris root 
When the causative substance is seasonal, 
such as pollens or molds the condition is 
naturally seasonal in its occurrence Some 
instances of “winter bronchitis" may also be 
examples of allergic bronchitis, as in a case of 
Vaughan’s 21 who w as sensitiv e to house dust and 
feathers, but w ith seasonal sy mptoms Other 
cases have perennial manifestations with 
seasonal fluctuations Foods are of much 
less importance, while the possibility’ of 
bacterial hypersensitiv eness as a cause requires 

um WALDBOTT G L J Lab A Clin Med 13 943 1923 
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further investigation The intelligent and 
observant patient will not rarely be cognizant 
of the responsible agent. Thus, the junior 
author has seen a 32 year old man with recur- 
ring paroxysms of cough and mucoid expectora- 
tion of four years’ duration which were stated 
by the patient to be due to drinking coffee. 
Personal and family histories for other allergies 
w ere entirely negative. Intradermal skin test 
with coffee extract and Prausnitz-Kuestner 
passive transfer were markedly positive 
Avoidance of the beverage led to complete 
disappearance of symptoms within 48 hours, 
and on three subsequent occasions indulgence 
was followed by paroxysms of cough. The 
senior writer observed the case of a 45 year old 
physician who had a most severe bronchorrhea. 
The sputum contained an abundance of 
eosinophilic cells The colleague was treated 
for bronchiectasis for a long time without 
results Finally an autogenous sputum vac- 
cine brought lasting cure (observation time, 
five years). 

The outstanding symptom of allergic 
bronchitis, as already indicated, is cough, 
which may be chronic, recurring, spasmodic, 
or paroxysmal. In some instances, an explo- 
sive quality' is present. The expectoration 
consists of vaiying amounts of mucoid sputum, 
and rately of mucopurulent material. Occa- 
sionally the sputum is blood-streaked during an 
especially sev ere paroxysm . Not infrequently, 
however, the cough is entirely nonproductive 
and of a hacking nature. At times, the cough 
is so severe that vomiting supervenes. Gen- 
erally, cough and expectoration are greatest 
on first arising in the morning and on retiring, 
and almost alw ays exacerbated during physical 
exertion. Some minor wheezing, or as some 
patients more accurately describe it, “rattling” 
in the chest, may be present at times, but it 
is neither a consistent nor a prominent part of 
the symptomatology. Dyspnea, in the absence 
of complicating asthma , does not occur. Vague 
discomfort and “soreness” in the chest are a 
common accompaniment of the cough, and 
occasionally hoarseness and sore throat appear. 
Many patients complain of malaise, easy 
fatigability, loss of appetite, weight loss, and 
excessive perspiration. Fever is not present 
except when there is associated infection. 

The physical examination is not char- 
acteristic. Usually, the lungs are dear and 


nothing more will be found than the typical 
appearance of allergic nasal mucous mem- 
branes. Sometimes moderately coarse or 
coarse gurgling rales are heard, predominantly 
during inspiration and chiefly at the bases of 
the lungs. There is no prolongation of the 
expiratory' phase of respiration. 

Roentgenograms of the chest often show an 
increase in the peribronchial and perivascular 
markings, and a w idemng of the hilar shadow’s 
— but this is not of diagnostic significance. 
Lipiodol bronchograms may be necessary’ to 
rule out bronchiectasis, and sometimes bron- 
choscopy to differentiate chronic infectious 
conditions, neoplasms, non-radio-opaque for- 
eign bodies, and the like Aside from a 
moderate degree of blood eosinophilia in a 
small percentage of cases, the routine laboratory’ 
studies are not informative. However, we 
have found the presence of eosinophils in the 
sputum to be a fairly’ consistent finding, and 
decidedly helpful when present 

The differentiation from asthma can be 
made on the basis of the symptomatology' and 
the physical signs, particularly the absence of 
significant degrees of wheezing and dyspnea, 
and of evidences of interference with expira- 
tion. Differentiation from other forms of 
bronchitis is more difficult and may depend 
largely on the nature of the sputum, the 
absence of associated signs of infection (pre- 
ceding coryza, fever, leucocytosis, accelerated 
erythrocyte sedimentation rate, Weltmann 
reaction), the presence of sputum eosinophilia, 
and in border-line cases, oil the response to 
sulfonamide and penicillin therapy. The fea- 
tures of bronchitis asthma and of the sino- 
bronchial syndrome, and the frequency' with 
which infectious bronchitis complicates bron- 
chial asthma have been accorded sufficient 
discussion elsewhere. It should also be noted 
that a mild cough is often present in severe hay’ 
fever, presumably due to the postnasal drip. 
Needless to say, other causes of chronic or 
recurring cough, including pulmonary', cardio- 
vascular, and mediastinal lesions, should be 
considered in the differential diagnosis. 

In summary, the diagnosis depends on a 
history' of chronic or spasmodic bronchitis, 
otherwise inexplicable, a previous personal 
and often family history' of other allergic 
diseases, frequently a finding of eosinophils in 
the sputum and sometimes of blood eosino- 
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phiha, and the exclusion of other diagnostic 
possibilities by appropriate methods 
As noted elsewhere (p 563), this condition is 
intimately related to allergic mucosal involve 
ment of the upper respirator} tract giving rise 
to allergic cough — in fact, the only basic differ 
ence is one of the location of the sensitized 
tissue There is no doubt that many of the 
cases are really instances of allergic tracheo- 
bronchitis 

The relationship of allergic bronchitis to 
asthma is a moot question Colmes and 
Rackemann 5993 and Kahn’ 437 consider it to be a 
preasthmatic manifestation Certain!}, their 
cases and many others followed for a sufficient 
length of time ultimately developed un 
mistakable asthma, particularly if untreated 
On the other hand, many patients observed for 
years, persist with uncomplicated allergic 
bronchitis without even remote evidence of 
asthma There is considerable reason to 
think that allergic bronchitis predisposes to, or 
actually is the fundamental cause of bronchi 
ectasis (Watson and Kibler” 19 and others) 
Emphysema is not a common complication 
The methods of establishing the etiologic 
diagnosis conform w ith those used in asthma 
(p 627) We shall merely warn against undue 
dependence on skin tests, and recommend, m 
addition to a carefull} taken histor}, the 
employment of bronchial environmental, 
avoidance and re exposure tests 

Treatment should follow the recognized 
methods, depending on the causative factors, 
with particular emphasis on avoidance and 
elimination when feasible The usual expec- 
torant drugs are often singularly ineffective 
Hyposensitization generally gives satisfactor} 
results Thomas and "Taylor* 13 * "found that 
the response to therap} was better when the 
symptoms had existed for less than three 
years, in individuals under 30 }ears of age, 
and possibly when there was marked blood 
eosinophiha The prognosis is favorable in 
the majority of properl} treated cases 

C ALLERGIC DISEASES OF THE LUNG 
1 Allergic Pneumonia 
As early as 1912, Schlecht and Schwenker* 439 
observed that extensive eosinophilic pneu- 

liii Kahn IS J Lab 4. Clin Vied U 1197, 1927 
»m»SchI£CHT H and Schhemeh G Arch 1 riper Path u 
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monias appeared following intratracheal ad 
ministration of the antigen in mtrapentoneally 
sensitized animals Fnedberger and Busson 
reported the production of ‘ sterile anaph}lac 
tic pneumonia” in guinea pigs allergized to 
horse serum, following insufflation of horse 
serum into the trachea More recent experi 
ments have shown that the manifestations of 
allergic pneumonia in animals assume a 
variety of forms Some of the animals present 
ordinary lobar pneumonia (Fried 5439 ), often 
associated with fibrinous-exudative pleuntis 
(Nomura), while others develop focal pneu 
monia (Krauspe and Thiess) or interstitial 
pneumonia (Ishioka) In highly sensitized 
animals, the most important pathologic find 
ings in allergic pneumonia are extensive hemor 
rhages aggregations of large numbers of 
eosinopmle cells, perivascular accumulation of 
histioc} tes, “fibrinoid swelling” of the intima of 
the vessel walls, emph}sema, and atelectasis 
(W alther 5440 ) According to Cannon et al , 2441 
the pnmar) effect of the antigen-antibody 
reaction m the lungs is an increased capillary 
permeability 

Moreover, allergic manifestations in the 
lungs can also be elicited when the reinjection 
is given into the pleural cavity (Michelazzi) 
Lastly, these responses can also be evoked by 
waj of the blood stream Thus, in perfusion 
experiments on the isolated lungs of dogs that 
had been treated three weeks previously with 
polypeptides, Burstein and Olivier 5 "’ produced 
atelectasis and infarcts b} emplo} mg citrated 
blood to which a solution of the same poly 
peptides was added Animals that had not 
been sensitized showed few, if an}, changes in 
the lungs follow mg the same procedure 
"Wifti regarii to 'human "ueings relatively ‘lew 
observations suggesting the existence of pneu 
monia of allergic origin hav e as } et been made 
Pilz, 5443 for one, observed pulmonary lesions 
with fever that both clinically and roent 
genologically simulated pneumonia, following 
administration of mrvanol, he interpreted 
these as manifestations of an allergic enanthem 
of the bronchial mucosa Ellis and Me 
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Kinlay 2441 and Gravesen" 443 each reported a 
case of massive migrating atypical pneumonia 
of unusual duration, presenting a marked 
eosinophiHa and accompanied by high fever 
that was grossly disproportional to the degree 
of prostration. Hypersensitiveness to prontosd 
was discovered to be the cause in both in- 
stances Cole and Korns 514 * observed an 
instance of bronchopneumonia in a child, 
with recurring angioneurotic edema and an 
eosinophilia of 54 to 84 per cent , they hazarded 
the opinion that this picture might be an 
expression of angioneurotic edema of the lung. 
Vaughan and Hawke 5 ” 7 also reported a case 
with roentgen changes in the lung, which, in 
view of the rapid disappearance of the symp- 
toms, was interpreted by these authors as 
attnbutable to angioneurotic edema. Castle- 
den and Hamilton-Paterson 97 * described under 
the term “bagassosts” a series of cases of an 
acute, afebrile pneumonic disease caused by a 
protein antigen in the dust of bagasse — the 
broken stalks of sugar-cane employed as an 
insulating material. Skin tests were positive. 
Resolution of the pulmonary lesions was 
sometimes long delayed. 

According to Waldbott and Snell, 4449 pul- 
monary infiltrations resembling bronchopneu- 
monia may arise as the result of allergic shock 
and of severe asthma, especially in young 
children. In attempting to differentiate this 
type of pneumonia from other pulmonary 
lesions, the following clinical features were 
found to be of diagnostic significance: the 
presence of an afebrile stage, with collapse and 
associated asthmatic symptoms; less severe 
systemic manifestations and a shorter duration 
than in ordinary pneumonia; and a relatively 
low leucocyte count at the beginning of the 
febrile period. This concept is of definite 
importance, from both diagnostic and thera- 
peutic viewpoints First, it indicates that a 
history of “pneumonia” in an allergic child, 
particular^' at the time of the first attack of 
asthma, may refer to an allergic pulmonary 
reaction rather than to a primary infection. 
Second, in treating such “pneumonia,” re- 
peated small doses of epinephrine to combat 
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the edema, and elimination of contact with the 
allergen, may be of paramount value and 
may even constitute a life saving procedure. 

Lastly, mention is still to be made here of 
the reasons that lead Lauche, 2449 Renaud, 2430 
and other investigators to regard lobar pneu- 
monia as the result of sensitization to pneumo- 
cocci. The various forms that this disease 
takes suggests the idea that they may be 
attnbutable to different states of reactivity 
of the body The newborn infant is not 
capable of reacting to a pneumococcic infection 
with exudation, as is the case later in life, the 
infection therefore expresses itself m the form 
of a sepsis In young nursing infants, pneu- 
mococcic infection of the lung presents the 
picture of a disseminated focal pneumonia; in 
nursing infants m the first year of life, more or 
less confluent foci are formed, while it is only 
in older children that the typical picture of 
lobar pneumonia is observed Furthermore, 
in adults as w ell as in children, the same micro- 
organism can elicit in one case characteristic 
lobar pneumonia, with the usual febrile course 
and alveolar exudates, in another, small foci 
of inflammation, with atypical fever and 
varyinglv constituted exudates, and in still 
others, only central involvement. The pneu- 
monic lesion, therefore, varies according to the 
body’s immunologic state. 

Lauche, as well as Renaud, assumes that 
repeated minor infections with pneumococci, 
in the course of common colds or grippe, 
sensitize the organism, and that when there is 
reinfection of the respirator)' tract with pneu- 
mococci, pneumonia results. Fibrinous pneu- 
monia is thus to be regarded as the reaction 
of a senstitized individual to the pneumococcus 
or it products There are two distinct phases 
in this disease: the first, present in the begin- 
ning, is the specific phase, expressed by edema 
of the alveoli, followed by marked engorgement 
(stage of red hepatization) , the second is that 
of gray hepatization, characterized by leuco- 
cyte invasion of the exudate present in the 
alveoli. The first phase represents the allergic 
reaction; the second and successive phases 
are the same as those encountered in all other 
inflammations of the lung Experimentally 
it is never possible to produce pneumonia 
with the very first injection of pneumococci. 

Lacche, A LuDgeueatzuendungen In Hjndb. <L path. 
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This brings on only a local inflammation 
which is followed under certain conditions by 
septicemia On the other hand repeated 
injections of pneumococci m partially 1m 
mumzed animals can produce diseases of the 
lungs corresponding to pneumonia in human 
beings (Sharp and Lake De Wadsworth 
Stillman and Bransch) 

Rich and Gregory Sl found that expen 
mentally produced rheumatic pneumonitis was 
basically identical with the pneumonitis caused 
by sulfonamide sensitivity and that both 
exhibit the primary capillary damage char 
actenstic of focal anaphylactic reactions 
They consider this evidence m support of the 
view that rheumatic pneumonitis may be 
allergic in origin 

2 Transient Pulmonary Infiltrations 
(Loefeler s Syndrome) 

Loeffler 2 * 4 first called attention to a clinical 
syndrome characterized by transient and 
migrating pulmonary consolidations by the 
comparative absence of symptoms and physical 
signs and by the presence of a blood eosino 
philia ranging from 10 to 60 per cent There 
is rarely any fever and the general condition 
is virtually undisturbed The consolidations 
persist for only a few hours or at the most 
for three to eight days and may be followed by 
similar involvement of other portions of the 
lungs The sputum often contains large 
numbers of eosinophils To this description 
Hansen Pruss and Goodman 2453 after an 
analysis of six cases added the following 
features leucocytosis as well as eosinophilia 
persistent severe asthma lack of responsive 
ness to the known sulfonamide compounds 
and a h story of frequent upper respiratory 
infections However Breton 514 * and others 
found that asthma is not an essential feature 
of the syndrome 

This condition has been referred to by 
a variety of terms including transitory 
pulmonary infiltrations associated with eosino 
philia allergic pneumonia eosinophilic infiltra 
tion of the lungs allergic pulmonary consolida 

*u Ricts A R and GeeCORV J E Bui Johns HopV nS Hosp 
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tions eosinophilic lung and edema allergicum 
pulmonis thereby leading to some confusion 
The d agnosis of these cases ah avs requ res 
the use of roentgenograms of the chest The 
fleeting migratory shadows may be extensive 
and irregular in shape or small and round 
they may be fleecv or dense unilateral or 
bilateral and may involve the entire lung or 
be limited to one lobe Hennell and Suss 
man 5 * 45 found the roentgen features to consist of 
areas of homogeneous density of varying size 
simulating tuberculous suppurative broncho 
pneumonia or phases in the course of Boeck s 
sarcoid Narrow platelike densities are fre 
quently seen extending obliquely caudad and 
laterally a type of shadow that seems to be 
unique to this condition They bel eve that 
certain cases occur in connection with pert 
arteritis nodosa and may terminate fatally 
It was once believed that these consolida 
tions were caused by bronchial spasm combined 
with secretory stagnation This coincided 
perfectly with the concept of local atelectasis 
due to bronchial occlusion as a transitory 
process dense enough to cast a shadow in the 
roentgenogram The earlier assumption that 
edema or atelectasis is the underlying anatom c 
change has been superseded by von Meyen 
burg s 456 postmortem studies on four acci 
dental deaths He found that infiltrations 
were of pneumonic type with exudation into 
the alveoli and with eosinophil c infiltration 
of both the alveoli and the interstitial tissue 
justifying the existing clinical impression that 
the lesion is a consolidation There was also 
an inflammatory involvement of the pleura 
and interlobar fissures Tubercle bacilli and 
Ascans larvae were not demonstrable In 
W&Mbott s? 135 case the sectums ftom. the lungs 
showed small areas of edema infiltrated with 
leucocytes at their periphery Gravesen 21 s 
states that it is the interstitial tissue of the 
lung that is hypersensitive 
While Loeffler was inclined to believe that 
various etiologic agents were operative 
Engel 2447 on the basis of a very interesting 
observation assumed the condition to be 
attributable to an underlying allergy In 
Shanghai Engel observed that each y ear it the 
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end of May an appreciable percentage of the 
population was afflicted with a characteristic 
cough. This condition was known as “privet 
cough” among laymen, for they assumed 
that it was caused by the pollen of the bush 
Ltgusirum. The disease begins w ith headache, 
moderate fever, and a cough w ith a clear yellow 
sputum. The physical findings are slight, 
the general condition is good. Roentgenologic 
examination reveals intense shadows, some- 
times isolated, sometimes multiple, usually 
small, but occasionally extending over an 
entire lobe — in short, a picture similar to that 
of pneumonia or of an early tuberculous 
infiltration. The pulmonary changes often 
disappear within twenty-four hours, some- 
times in a few days The strict dependence 
on the season, and the high degree of eosino- 
philia, strongly suggest an allergic origin. 
The real cause is unknown; skin tests with 
privet pollen are negative Meyer 458 also 
considered the etiology to be pollen sensitivity. 

Since the publication of these reports, 
numerous similar cases have been described, 
particularly in children (Soederling, 2409 
Weber, 2460 Smith and Alexander 1451 ), though 
also m adults (Stefano, 1462 Hoff and Hicks, 2453 
Lavier et al., 2454 Baumann, 1 Jones and 
Souders, 2465 Miller 2487 ). In some of these 
patients, parasites (ascaris, amebae, Fasciola 
hepatica) were found in the intestines. Since 
intramuscular injections of emetine m a case of 
typical Loeffler’s syndrome produced a dra- 
matic clearing, Randall 4458 raised the question 
whether, in districts where amebiasis is en- 
demic, the condition may not be of amebic 
origin. Wright and Gold, 2469 on following 
15 cases of creeping eruption (cutaneous 
helminthiasis due to Ancvlostoma braziliense 
or lar\a migrans) by means of serial X rays 
of the chest, found Loefiler’s syndrome in 9. 
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Similar findings have also been reported 
in association , with trichinosis (Slowey 2170 ), 
chronic brucellosis (Elsom and Ingelfinger 2471 ), 
bronchitis and asthma (Smith 2472 ), and tuber- 
culosis (Leitner 2173 ). 

The pulmonary manifestations were con- 
sidered by these authors to be an expression 
of allergy, and in some cases of infestational 
allerg)-. It has long been known, of course, 
that direct pulmonary involvement occurs in 
the course of infestation with Strongyloides 
stercoralis and with Xecator americanus 
(Berk 2474 ) Hence, careful and thorough study 
of the sputum and stools for ova and parasites 
is advised in ex cry case in which transitory 
pulmonary infiltrations appear associated with 
eosinophiha. However, considerable evidence 
rules out this possibility in true Loeffler’s 
syndrome and favors the concept of an allergic 
etiology Wright and Gold 2489 found no ova 
or parasites in the stools in their cases despite 
repeated examination over a period of time, 
and most of their patients reacted to skin 
tests with extracts of nematodal parasites. 
Zweifel 247 * demonstrated sensitivity to Ascaris 
extract in a significantly larger percentage of 
cases of Loeffler’s syndrome than in normal 
persons or those with ascaridiasis. In 
Maier’s 54 ' 8 senes of 100 cases, over half dis- 
played other allergic manifestations either 
before or at the time of the illness Inci- 
dentally, he found only 2 patients with active 
tuberculosis. 

It is apparent from the above discussion 
that transitory' pulmonary' infiltration with 
eosinophiha is not a disease in itself, but 
rather an expression of an allergic reaction 
in the body Since no uniform cause has been 
demonstrated, the dixersified list of etiologic 
factors lends credence to the x-iew that it is 
an allergic phenomenon. 

It should be pointed out that the course is 
not always acute. The form described by 
Loehr and by Leon-Kindberg differs in that 
the symptoms are sex-ere, almost like those of a 
septic process, and that the course is extremely' 
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protracted, persisting for months Kartage 
ner 2177 described a case characterized bj 
chromcity and mildness of the symptoms, 
including indefinite back and chest pains, 
subfebnle temperatures, nocturnal sweats, 
and headaches 

The relationship of Loefiler’s syndrome to 
tropical eosinophiha has not been entirely 
clarified The latter is a newly recogmzed 
disease, endemic in certain tropical regions, 
and characterized by chrome paroxysmal 
cough, frequent attacks of asthmatic breathing, 
weakness, anorexia, weight loss, marked leuco- 
cj tosis and eosinophilia The symptoms, 
physical signs, and response to epinephrine 
resemble those of asthma X ray examination 
of the chest reveals findings resembling those 

H ’ KabtaginM, M Schweiz med Wchnschr 72 862, 1912 


of acute miliary tuberculosis, or small broncho- 
pneumonic foci The etiology is unknown, 
but the dramatic response to arsenotherapy 
(neoarsphenamine, mapharsen, carbarsone) 
suggests a spirochetal or protozoan causation, 
while the cheese mite, Tyroglyphus has been 
found in the sputums of some cases Apley 
and Grant 2478 state that any differentiation 
between this condition and Loeffler’s syndrome 
is more apparent than real, and that the grada- 
tion between cases illustrating the two diseases 
renders it more profitable to consider them as 
the manifestation of one type of disease 
process 

In view of this fact, a short course of 
arsenical therapy may be justified m cases of 
Loeffler’s syndrome Miller 2467 reported good 
results with mapharsen m one case 

« • Apley J and Giant G H Lancet 1 *07 191s, 



Chapter XXIII 

ALLERGIC DISEASES OF THE GASTRO-INTESTINAL TRACT 


T HE role oi the gastrointestinal tract in 
the pathogenesis of allergic diseases is 
manifested in three ways. First, under certain 
physiologic and pathologic conditions, in- 
adequately digested and even unaltered pro- 
teins, as well as drugs, may be absorbed by the 
gastrointestinal mucous membranes and thus 
reach the blood stream (Walzeri* 7 *). While in 
most individuals this is not followed by 
untoward reactions, in some the resorbed 
substances assume antigenic properties. Cases 
of this kind properly belong in the categories of 
nutritional or drug allergies, the gastro 
intestinal tract is here merely the portal of 
entry of the allergen. The localization of the 
clinical response may vary from case to case, 
depending on which structure is the shock 
tissue. For example, ingestion of egg may 
cause an attack of asthma m one instance, 
migraine in another, and urticaria in a third. 
Second, the allergic reaction may take place in 
the gastro-intestinal tract itself, provided the 
latter is the shock structure The causative 
allergens in these cases are, as a rule, foods; 
sometimes, however, they may be drugs 
administered either enterallv or parenterallv, 
pollens, hormones, biologic preparations, or, 
lastly, endogenous allergens formed in the 
digestive tract. Third, gastro-mtestinal al- 
lergic manifestations may be merely one of the 
symptoms of an anaphylactic shock or consti- 
tutional allergic reaction. As a single example 
of this type may be cited Derbes and 
Bnino’s’ ,, ° cases of serum disease simulating 
acute surgical abdominal conditions. 

The clinical manifestations of allergic in- 
volvement of the gastro-intestinal tract are 
determined by the site at which contact with 
the allergen is most mtensh e. Any portion of 
the tract, from mouth to anus, may be affected, 
and there is reason to believ e that not only the 
mucosa, but also the deeper layers and the vas- 
cular structures may be involved. The most 
commonly observed syndromes are cheilitis, sto- 
matitis, gastritis, enteritis, colitis, and proctitis. 

Just a word as to nomenclature at this 
juncture. The writers do not fav or the use of 

»* >11*101. M J AErrg) !J- 554. 1941. 
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the terms mentioned, for the reason that the 
suffix “-itis’' is generally understood to des- 
ignate an inflammatory condition, which the 
allergic tissue reaction does not present. The 
terms allergic gastropathy and allergic mtestm- 
opathy would seem far more appropriate. 

For purposes of discussion, it may be 
convenient to group the different manifesta- 
tions according to the portion of the tract 
chiefly involved, despite the fact that it is 
relatively rare for only the stomach or one 
part of the intestine to be affected As a rule, 
the entire gastro-mtestinal tract is more or less 
involved. On the other hand, it is also true 
that in many cases the manifestations in one 
organ are so predominant that both the 
patient and the physician may be inclined to 
overlook the other symptoms 

Malnutrition of varying degree occurs in the 
course of many allergic diseases, but especially 
asthma, and may be sev ere enough to dominate 
the clinical picture, or even, according to 
Ballestero, 51 * 1 be the sole manifestation of a 
hypersensitive state In his experience, about 
one-third of allergic children under 15 years of 
age were 15 per cent or more underweight, and 
some as much as 50 per cent. Loss of weight 
following the onset of asthma, hay fever, or 
serum disease is commonly observed. Allergic 
malnutrition is apparently dependent on 
anorexia, capricious appetite and food aver- 
sions, hypochlorhydria, and disturbances of 
intestinal motility'. Gastro-mtestinal sensitiv- 
ity due to food allergy appears to be a 
prominent factor in the mechanism In 
asthmatics, the absence of adipose tissue is 
more noticeable in the thorax than in the 
abdomen In children under 10 y ears of age, 
meteorism is frequently found. Definite im- 
provement m the nutritional state of allergic 
patients is noted after antiallergic therapy'. 

It must be stressed here that not by any 
means is even- gastro-intestinal disturbance 
based on intolerance to some food or drug 
necessarily to be regarded as allergic. Such a 
diagnosis is to be made only w hen ingestion of a 
certain food or foods, or of a certain drug or 
drugs, is regularly followed by certain disease 
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symptoms when these fail to appear after 
elimination of the given substance or sub 
stances or after appropriate anti allergic 
measures and when the symptoms reappear 
following re exposure to the suspected agent or 
agents Moreover the diagnosis should be 
confirmed wherever possible by other allergic 
manifestations such as those appearing on the 
skin or visible mucosa 
Finally it is of interest to list in Table 56 
those symptoms referable to the gastro 
intestinal tract that may have an allergic basis 


Table 56 — Gastro tntest tat S) plon s 77 at May 
Have an Alter gtc Basts 


Ste 

Syndrome 

Lips 

cheil t s herpes lab alts ang oneurot c 
edema 

Mouth 

canker sores aphthae stomat ti$ 
coated tongue geograph c tongue 
angioneurot c edema of tongue 
gloss tis 

Esophagus 

card ospasm angioneurot c edema 

Stomach 

d stent on belch ng p> ros s ep 
gastric distress bum ng pain or 
tenderness nausea vomit ng cjdc 
! vim ting p> Inrosi asm pan of 
gastr c ulcer tj pc 

Intestines 

d arrhea constipation abdom nal 

cramps spastic colon mucous 
col t s flatulence proct tis pruritus 
am pain of duodenal ulcer type 
acute abdom nal crises simulating 
append c tis 


A SYMPTOMATOLOGY 
1 Mouth (Stomatopathy) and Esophagus 
(Esophagopathy ) 

The mocosa of the mouth (l e of the lips 
cheeks gums and tongue) mij become 
sensitized by direct contact with an allergenic 
agent The ensuing condition is aptly called 
contact stomatitis Far less frequently al 
lergic manifestations of the oral mucosa are 
caused by foods or drugs reaching the region 
by the hematogenous route This latter 
group includes the canker sores that are not 
uncommonly observ ed in association w ith 
nutritive allergy in addition to presenting a 
coated tongue these patients complain of a 
< rough and burning sensation m the 


mucous membranes of the mouth a condition 
that is almost entirely subjective (Duke 600 
Rowe’ 18 ) Lastly allergic diseases of the 
buccal mucosa may appear simultaneously 
with cutaneous manifestations Particularly 
in hypersensitivities to hypnotics responses 
range all the w ay from tm lal enanthems on the 
buccal mucosa to vesicular and ulcerative 
Stomatitis (Chargin \\ lse 1184 Urbach and 
Others) \\ atson A\ llliams 2485 reported pur 
jiura and faucial lesions attributable to 
jiypersensitiveness to neoarsphenamine 
Needless to say the contact type is by far 
the more commonly encountered There is an 



ness to Lipstick 


extensive literature (Sulzberger et al w “) 
regarding allergic cl eilitis a condition that is 
almost invariably based on an underlying 
epithelial allergy Most of these cases are 
dvie to lipstick and most commonly the dye 
1S in turn the allergenic component (Tig 299) 
Tfie perfume has been found to be the respon 
sifile ingredient in relatively few cases (fl 
Baer) Particularly interesting is a case 
reported by M T Engman Jr in which the 
hpstick reached the patient s lips by way of a 
trss The condition has also been caused by 
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tooth paste, mouth wash, lozenges, and suerets 
(Templeton , 54 * 7 L. S. Beinhauer), preparations 
containing oil of cinnamon or oil of cloves 
(E. D Osborne), applied to the gums in 
pyorrhea , dental plates (Cole and Driver 4 ' 5 ), 
amalgam dental fillings (Traub and Holmes 5459 ) , 
ui a woman, by the husband’s mustache was 
(J M. Mitchell); poison ivv (F. Wise); orange 
juice and tomato juice (R. S Weiss, Urbach), 
mango rind (Kirbv -Smith), tincture of kra- 
mena (F. Mlisger). In cheilitis it is sometimes 
necessary to apply the patch test directly 
on the lips, since the hypersensitiveness is not 
infrequently localized. 

According to Hopkins , 5490 herpes simpler 
repeatedly occurs in some individuals after 
they eat foods to which they are hyper- 
sensitive. In. addition, many patients at- 
tribute outbreaks of aphthae to certain foods, 
particularly chocolate and nuts However, 
herpes and aphthae can hardly be considered 
allergic reactions, but m Hopkins’ opinion, it is 
possible that such reactions predispose the 
patients to invasiveness by viruses which they 
harbor. 

Contact stomatitis is becoming increasingly 
frequent, owing to the use of plastic dental 
plates (Rattner 2491 Cole and Dm er 5451 ). The 
chronic inflammation resulting from mucosal 
hypersensitiveness to plastics may be recog- 
nized as a fiery red area throughout the site of 
contact with the denture, with splotches of 
white that somewhat resemble in appearance a 
well dev eloped case of chronic leucoplakia, but 
differing in that they may be wiped off by a 
gentle stroke with a pledget of cotton, revealing 
a bleeding surface. The affected area is 
sharply demarcated from the normal tissue. 
Patients have been known to wear acrylic 
dentures for more than a year before realizing 
that a reaction had occurred. (It should 
also be noted that dentures consisting of 
materials which are non-conductors of heat 
may give rise to a slight local rise in tempera- 
ture, and thereby produce inflammatory' 
changes in patients w hose tissues are intolerant 
of such thermal changes.) Far less important 
as causes of contact stomatitis are denture 
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cream containing oil of anise (Loveman 2492 ), 
tooth paste containing hevv Iresorcinol (Tem- 
pleton 5457 ), denture cleansers, oil of lavender 
(Goldman and Goldman 73 -), mouth washes 
(Port 5493 ), mercury- amalgam fillings (Traub 
and Holmes 1 * 59 ), copper amalgam fillings 
(Schwenkenbecker) , chewing of poison ivy 
leaves (Shelmire , 5594 Silvers 249 *), eucalyptus 
cough drops (Schwenkenbecker), and menthol 
lozenges (Port 2493 ) 

Rare instances are reported after eating of 
trout (Rowe 249 *) and gargling with sage tea 
(Urbach and Wiethe 1094 ). The last-mentioned 
case is, as far as w e know , the only one in the 
literature in which it was possible to demon- 
strate the presence of isolated or dissociated 
allergization as well as deallergization of the 
skin and mucosa It therefore seems to merit 
at least brief discussion here 

The patient a woman of 55 years, had been in the 
habit of occasionally rinsing her mouth with sage tea 
No untoward effects were eier observed until one day , 
alter a penostiUs that presumably was the predisposing 
factor, an inflammatory swelling and erythema of the 
lips and of the mucosa of the gums appeared alter she 
had gargled with the tea Application of a 2 per cent 
sage tea extract to the skin elicited a strongly positiye 
local reaction The same extract used on the mucous 
membrane of the lips eyoked, after four hours a reacUon 
consisting of erythema, edema and intense itching, 
the same symptoms appeared when a tampon saturated 
with this extract w as inserted into one nostnl Fifteen 
minutes after the tea bad been sprayed into the 
pharynx, thepatient complained of a scratchy feeling" 
and somewhat later ot difficulty m swallowing The 
hypersensitiy eness was highly specific, being elicitable 
only b> sage tea and not by eyen the most cIo«el> 
related plants of the same botanic species The 
allergenic component was found to be the petroleum 
ether fraction of the essential sage oil The skin was 
desensitized by systematic application of sage tea in 
giadualij increasing concentrations {0 I to 2 per cent I ; 
the mucosa, howeyer remained sensitive Several 
weeks later, a senes of systematic nn'iags of the mouth 
with gradually increased concentrations of sage tea 
was tned, as a result of which the buccal mucosa was 
completely deallergized, howeyer, by this time, the 
skin again gave definitely po«itiye reactions to sage tea. 

The rarity of contact stomatitis — in contrast 
to the high incidence of contact dermatitis — 
is worthy of notice. The obvious explanation 
is that in the former condition, the contact 
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with the excitant is brief, the agent is rapidly 
diluted by the saliva, and the buccal mucosa 
possesses naturally strong powers of resistance 
and an unusually good blood supply 

Experimental investigations of the past few 
years have revealed the fact that allergic tests 
can be performed on the mucosa of the mouth 
in the same manner as on the skin Goldman 
and Goldman 732 devised a standardized contact 
testing method employing a rubber suction 
cup, as an aid m the diagnosis of stomatitis 
venenata The same technic has been used to 
ascertain contact sensitiveness to nickel and 
procaine hydrochloride According to Blau 
rock, 2497 the buccal mucosa is fundamentally 
capable of reacting to tuberculin and tricho- 
phytin in precisely the same way as the 
epidermis and the cutis, however, the allergic 
reactions manifested by the mucosa are in some 
respects different from those of the outer skin, 
in that they are usually of shorter duration 
and somewhat less severe 

Riess, Bircher, Urbach, and Delbeck suc- 
ceeded in demonstrating that specific inflam- 
mation of the buccal mucosa can be elicited in 
an organism predisposed to dermatitis Thus 
Bircher, whose skin reacted to primrose with a 
papulovesicular dermatitis, reported that 
stroking of his buccal mucosa with a primrose 
extract evoked a reaction consisting of acute 
edema, erythema, and formation of papules 
and vesicles, as well as distressing subjective 
symptoms Urbach was able to elicit similar 
although somewhat less severe manifestations 
in patients suffering from dermatitis due to 
asparagus and lemons, respectively Delbeck 
achieved the same results in cases with cutane- 
ous hypersensitiveness to balsam of Peru, 
potassium iodide, paraphenylenechamine, atro 
pine, and rubber Similarly, in patients with 
cold urticaria, Duke 1547 was able to evoke 
swelling of the lips and tongue by application 
of ice For a discussion of angioneurotic 
edema of the tongue, uvula, etc , the reader is 
referred to page 758 

In occasional instances, glossilts is also 
caused allergically by either drugs or foods 
The so-called “allergic tongue” was found by 
Clem 2498 to be the first manifestation, of hyper- 
sensitiveness in 3 of 100 allergic children It 
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consists of “hivehke’ bald areas of circinate 
configuration with slightly raised reddish 
borders, occurring usually on the edges or tip 
of the tongue In later years it frequently 
becomes a geographic tongue 
Finally, Gutmann 2499 reported a case in 
which the patient complained of intense 
retrosternal pain all along the esophagus after 
ingestion of strawberries A patient of 
Withers 2500 had periodic attacks of difficulty 
in swallowing, when certain foods were 
excluded from the diet, the symptoms failed to 
appear However, it was not possible to 
determine definitely whether the obstructive 
symptoms were caused by spasm or by edema 
of the esophageal mucosa In this connection, 
the work of Harten and his associates 2501 is of 
interest in showing that absorption of un- 
altered protein may occur through the mucous 
membrane of the esophagus in rhesus monkeys 

2 Stomach (Allergic Gastropatuv) 

First of all, it should be clearly stated that 
the symptoms to be described here are in 
themselves not characteristic of gastro-intesti 
nal allergy, they may be considered so only if 
accompanied by other allergic manifestations 
and if the results of elimination and re-exposure 
tests confirm this diagnosis Clinically, acute 
and chronic types have to be distinguished 
Typical oi the former is the so called acute 
gastric crisis, appearing in anaphylaxis, and 
characterized by vomiting, diarrhea that is 
often bloody, violent epigastric and abdominal 
pains, and circulatory collapse The pain is 
sometimes so exceptionally severe, piercing, 
and peritonitis like as to justify the designa 
tion of abdominal migraine Objectively, 
’nowever, there is rareiy anything to he 
observed aside from a sometimes very marked 
tenderness on palpation Not infrequently, 
bronchial asthma or urticaria w ill develop In 
short, the picture is one of genera! shock, with 
the gastro intestinal tract particularly affected 
Such severe instances hav e been observed not 
only in cases of nutritive allergy — for example, 
following ingestion of pork (Eggston) and 
duck (R Gutmann) — but also in cases of 
hypersensitiveness to drugs such as arsphen 
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amine ' (Toschkoff) and pheno!phtha!ein 
(Urbach), as well as after injections of serum 
(Schorer), particularly tetanus antitoxin, and 
after allergic tests with too strong protein 
extracts (van Leemven). 

"While the attacks are going on, the patient 
generally has severe malaise. He is weak, 
uneasy, and apprehensive. His face is pale, 
his skin is cool and often covered with cold 
perspiration, and he commonly complains of 
headache and palpitation. In some instance 
the symptoms assume the proportions of a 
severe collapse. These systemic disease mani- 
festations obviously represent varying degrees 
of allergic shock, and may be attributable 
principally to dilatation of the capillary 
vessels of the abdominal organs. 

In less se\ere cases there is nausea and 
vomiting, the abdomen often seems to be 
distended, and the abdominal muscles are 
rather tense. While there is no particular 
area tender to palpation (except possibly the 
region of the stomach), the patient usually 
complains of a strange indescribable feeling of 
apprehensiveness in the abdomen. Suspicious 
symptoms of gastro-intestinal allergy include 
flatulent or somewhat painful indigestion 
which does not readily fit into any known 
classification of organic disease, as well as a 
certain amount of mental depression, dullness, 
and drowsiness. In some cases colicky pain 
dominates the picture, and, from two to four 
hours after ingestion of the allergen, diarrhea 
with mushy or water)- and, in rare instances, 
bloody stools appears. After each defecation 
of this kind, there is a marked lessening of the 
distressing sensations in the abdomen, notably 
the pain usually ceases for a while, until, 
within about three to nine hours, the entire 
attack definitely comes to an end. 

These conditions ha\e also been studied 
roentgenological])-. For this purpose, Wiede- 
mann, 550 * Hansen and Simonsen, 550 * and Han- 
sen* 301 had their patients take the allergen 
together with a contrast medium, and then 
observed the effect on the stomach fluoro- 
scopically. In this manner it was seen that 
swallowing of the mixture was immediately 
followed by signs of motor unrest of the 

u tti.Ejc.urs, H Ztsdir. f «nU Fortbild. 18: 630, 1911 
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stomach, by roughening of the mucosat pattern, 
greatly increased peristalsis, signs of hyper- 
secretion, spastic closure of the pylorus, and 
subsequent protraction of emptying time. 
Similar roentgenologic observations have been 
reported by Hampton 5503 and Urbach 5508 (Figs. 
3(X), 301). According to Fries and Mogil, 2507 
the most frequent effects of adding the specific 
offending food to the barium meal are gastric 
hypotomcity and delayed emptying time 
The latter is thought to be caused by some 
occlusion due to edema of the pylonc mucosa, 
and possibly to gastric atony and pyloric 
spasm While the roentgen findings are not 
necessarily pathognomonic, their presence 
should suggest the possibility of allergic gastro- 
intestinal disturbances, particularly when other 
allergic manifestations are present These 
authors warn against the use of proprietary 
banum mutures containing flavoring or emul- 
sifying agents, which are commonly allergenic 
and may produce alterations in the roentgeno- 
grams of allergic individuals 

Far more common, however, are cases 
presenting chronic gastric symptoms These 
include relatively mild noncharacteristic mani- 
festations, such as belching, pyrosis, a feeling of 
epigastric fulness or pressure, and other 
symptoms of gastralgia It must always be 
bome in mind, however, that these symptoms 
may be regarded as manifestations of an 
underlying allergy- only when they disappear 
after a given food or drug has been eliminated, 
or when they are controlled by administration 
of specific propeptans (see p. 217), and when 
they reappear following re-exposure to the 
suspected agent 

A somew hat more severe syndrome, observ ed 
especially m young children, consists of regional 
spasms of the cardia and pylorus; these 
symptoms are not infrequently of allergic and 
particularly of nutritive-allergic origin. Thus, 
McCarthy and Wiseman 5505 described 6 cases 
of pylorospasm in infants, in all of whom the 
condition was found to be due to milk. The 
results obtained in such cases by an injection of 
epinephrine or by propeptan administration 
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v, ill serve to confirm or rule out the diagnosis of 
an underlying hypersensitiveness 
Paviot and Chevallier 589 made gastroscopic 
examinations on patients suffering from allergic 
gastropath} Follow ing provocation of sj mp 
toms bj administration of the allergen they 
observed the appearance of transitory edema 
of the mucosa localized partly in the distal 
portion and partly m the lesser curvature In 
other instances there was mucosal bleeding or 
small evanescent erosions PollaTd and 
Stuart 25 0 confirmed these findings and also 
noted thickening of the rugal folds diminished 
peristalsis secretion of grayish mucus and 



Fig 300 \ Kay Pictcre of Stomach Showing 
Txcess ve Secretion of Gastk c Jlice Resilt 
ING FROM HyPEKSENSITIVENTSS TO LOBSTER 

Modulation of the mucosa These changes are 
at first reversible but after repeated attacks 
tl e> maj become irreversible and produce 
permanent damage to the mucosa 
On the basis of roentgenologic mucous 
membrane studies Hansen 504 reported that 
allergic gastritis is essentiallj an angioneurotic 
edema of the gastric mucosa The sjmptoms 
are the same as those observed m gastritis 
due to other causes While in acute cases the 
mucous membrane changes u!tunatel> dis 
appear complete!} those of long duration 

» » Pa' iot J and Chevallier R J de mid de Ljon 17 31 
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due to frequentl} renewed action f the 
allergen develop chronic gastn tides that heal 
ver> slowl} even if the excitant is strictly 
excluded from the diet Hansen estimated 
that about 20 to 30 per cent of all gastritis is 
of the allergic tj pe due chief!} to food Diehl 
described a case of eosinophilic gastritis that 
in his opinion was of allergic origin and 
possibly attributable to hypersensitiveness to 
tobacco 

Also to be included here is vomiting par 
ticularl} the periodic vomiting sometimes 
observ ed in adults (Eiselsberg 25 *) and in older 
children (Fnes and Jennings 5I2 ) But even in 



Fic 301 Same Patient in Symptom free State 
(\ORMAL SiLHOL ETTE) 


infants the possibiht} of an allergic condition 
must be considered when there is repeated 
vomiting Sales and \erdier reported the 
case of an infant 12 da>s old who was being 
brought up on the bottle when he was changed 
to the mothers breast he vomited re 0 ularlj 
after each nursing the regurgitation ceased 
when he was returned to cow s milk These 
Trench authors succeeded m passive transfer 
of the h}persensitiveness to a guinea pig bj 
means of the infants blood However the 
present writers are b> no means prepared to 
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state that the majority of cases of cyclic 
vomiting are of allergic origin 
It is also of interest to note the relationship 
between migraine and vomiting As is well 
known, migraine patients not uncommonly 
stress the a omiting of bile when describing their 
symptoms. OneP 1 * advanced the following 
family tree as evidence of the interrelationship 
between cyclic vomiting and migraine: great- 
grandmother, migraine; grandmother, migraine 
in early life, later asthma, father, cyclic 
\ omiting, migraine, and hay fever in child- 
hood, later asthma; patient, cyclic \ omiting. 
BaVyeat 5 * 14 described the family history of a 
child whose ancestors consistently had migraine 
and dermatitis, but who himself had suffered 
from cyclic vomiting for many years; after 
puberty, this symptom disappeared, but was 
replaced by a typical migraine. The vomiting 
in cases of hypersensitiveness to some food 
is probably due to disturbed peristalsis of the 
stomach or small intestine. 

It is often more difficult to uncoier the 
allergic origin of chronic epigastric pain. 
The true nature of these complaints can be 
ascertained only when they appear in associa- 
tion with other allergic symptoms (e.g., 
urticaria), or when they occur in a fixed 
relationship to certain circumstances — e g , 
regularly during the asparagus or the straw- 
berry season, or after taking aspirin, or only 
during the course of insulin treatment (Wil- 
liams" 515 ), or in\anably after injections of 
arsphenamme. In the absence of any such 
indications in the personal history, the physi- 
cian is naturally inclined to suspect a peptic 
ulcer because of the chronicitv of the pain — 
all the more so when there is hematemesis. 

It might be worth mentioning here that the 
ulcerations of the gastric mucosa produced 
experimen tally in allergized animals ha\ e served 
as the basis for the anaphylactic theory of the 
origin of gastric and duodenal ulcers in human 
beings (Ivy and Shapiro, 2516 Knepper 517 ). 
The question as to whether an ulcer of the 
stomach or duodenum can be caused exclu- 
sn elv by an allergic condition is still a highly 
controversial one, and has in no way been 
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answ ered satisfactorily (Ehrenfeld 2515 ) Gay 131 ® 
and Hansen 231 * 1 expressed the opmion that 
about 20 to 30 per cent of all ulcer cases are of 
this origin and can be cured by elimination of 
the allergenic food items from the diet Kem 
and Stewart 2310 stressed the fact that allergic 
manifestations were reported in either the 
personal or the family histories of 50 per cent 
of their patients suffering from peptic ulcers. 
Vallone 2321 suggested the possibility that ulcera- 
tions produced m the human stomach in the 
course of an anaphylaxis might constitute a 
locus mnioris resistentiae, and that a real ulcer 
might foTm here as a result of the action of the 
gastric acid or pepsin 

If the theory that ulcers may be of allergic 
origin is correct, it will necessitate a funda- 
mental change in the customary ulcer diet, 
particularly if the patient is found to be 
allergic to milk, egg, or wheat There is 
another relationship between peptic ulcer and 
allergy: undigested or inadequately digested 
protein is absorbed through the ulcerated 
mucous membrane, and is thus capable of 
allergizing the organism (Lortat-Jacob) 

Lastly, some few cases of hematemesis 
probably also belong to this category. In this 
connection, it must be remembered that 
experimental anaphylaxis is capable of produc- 
ing hemorrhagic manifestations m both the 
stomach and intestines (Auer 20 -, Manwaring, 
Beattie, and McBride 1 ’ 23 ) Hurst 1113 observed 
gastric hemorrhage follow mg ingestion of 
tablets of acetylsaLicylic acid (aspirin) Re- 
cognition of these facts may sometimes serve to 
clarify the pathogenesis of certain cases of 
gastric bleeding of obscure origin, such as those 
reported by Sante^ 24 and by Gutmann and 
Demole ^ 

Gastro-mtestinal allergy is not uncommonly 
associated with cutaneous manifestations, such 
as erythemas, urticaria (Fig. 302), angio- 
neurotic edema, and pruritus Furthermore, 
conjunct!?, ltis, rhinopathy, and asthma may 
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also occur in conjunction with the gastric 
symptoms 

3 Intestines (Allergic Intestzn opatiiy) 
Posselt in 1909 was one of the first to call 
attention to the relationship between allergy 
and certain intestinal disturbances of the 
character of col ca mucosa (this term accord 
ing to \on Bergmann is preferable to mucous 
colitis ) as well as certain paroxysmal secre 


association v th anaphylaxis m human lemgs 
and animals The outstanding characteristic 
of allergic intestinal disease is the hi D h eosino 
phile cell content m the stool Th s often 
served at a time when the pathogenes s of the 
condition vas not understood as the basis of 
clinical terminology reflected in designations 
such as eosinophilic intestinal catarrh 
(Staeubli) and eosinophilic proctitis (Neu 
bauer and Staeubl ) Both of these disease 



tory disturbances of the intestines associated 
w ith sev ere spasm He w ent so far as to speak 
of intestinal asthma In th s connection 
it is interesting to consider the cases reported by 
Hurst and J Bauer in which bronchial asthma 
and colica mucosa were present concurrently 
and particularly one of Hurst s in which the 
two conditions alternated But it was the 
clinical and experimental investigations of 
Schittenhelm and Weichardt that first proved 
the allergic nature of enteritis occurring in 


pictures are no\ included among the intestinal 
diseases of allergic etiology 
The symptoms vary considerably dependin 0 
largely on the part of the intestinal tract 
ch efly inv olved in a given case (small intestine 
large intestine rectum) 

T1 e manifestations of abdominal allergy 
appear either as more or less severe attacks at 
varying intervals or as a long lasting chronic 
condition The acute attacks may differ in 
intensity Laroche Richet Jr and Saint 
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Girons 2328 called the \ery severe ones grande 
anapkylaxie ahmentaire. This is characterized 
by violent paroxysms of intense abdominal 
pain, and often by se\ere diarrhea and shock- 
like symptoms In some instances the picture 
may simulate peritonitis following perforation, 
and has therefore occasionally led to unneces- 
sary surgical intervention (Roden 2327 ) . Row e 310 
stressed the point that allergic reactions can 
cause moderate fever and leucocvtosis with a 
count of from 12,000 to 18,000 leucocytes per 
cubic millimeter. 

Pertinent to these observations is the 
unusual condition of benign paroxysmal peri- 
tonitis described by Siegal 2323 and characterized 
by abdominal pain, fever, chills or chilliness, 
prostration, nausea, vomiting, belching, and 
constipation, but never diarrhea. Abdominal 
tenderness, both direct and rebound, is in- 
variably present. Eosinophilia is noted in 
some patients betw een attacks. The condition 
may recur at intervals of one week to six 
months for many years without impairment of 
general health. Injection of the subserosal 
vessels of the visceral peritoneum m the lower 
abdominal cavity was noted in one case at 
operation. It is suggested that benign par- 
oxysmal peritonitis is of allergic etiology, 
despite the facts that skin tests and elimination 
diets failed to incriminate specific foods, and 
that antiallergic therapy was not uniformly 
efficacious. 

Hanhart 10 ” described attacks of abdominal 
pain, associated w ith intense meteorism, due to 
hypersensitiveness to beef. In other cases, 
the clinical picture is more that of an ileus 
resulting from intussusception. Ratner 252 * 
states that allergic enteral involvement may 
not merely resemble intussusception, but may 
actually produce the pathologic condition in 
irre\ ersible form, thereby requiring surgical 
in ten. ention. All transition phases from mod- 
erate to the most intense colicky pain are seen; 
moreover, severe diarrhea may also occur. 
In cases in which the last-mentioned symptoms 
do not appear, the findings so closely resemble 
those of intestinal obstruction that the 
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physician is likely to recommend surgery. 
Certain patients suffer more or less severe 
pain in the right iliac fossa, sometimes followed 
by vomiting, thus presenting a picture approxi- 
mating that of appendicitis. Lastly, the 
condition may simulate a gastric or peptic 
ulcer 

SMALL INTESTINE 

When the ileum is predominantly inxohed, 
the clinical picture consists essentially in 
colicky pains and diarrheal stools containing 
blood and mucus. Vomiting is also frequent. 
Moreover, purpura may simultaneously de- 
\elop on the skin. The manifestations may 
be so acute, so violent and severe, that they 
simulate an intussusception (ileus), mesenteric 
thrombosis with infarction, appendicitis, or 
regional ileitis. According to Kaijser, 2530 an 
allergic reaction of the small intestine presents 
the following findings, as actually observed in 
the course of laparotomies: the peritoneal 
cavity usually contains a clear serous liquid 
that is likely to be bloody in severe cases, 
notably in those m which there are hemor- 
rhages from the intestinal mucosa. The 
affected intestinal loops, which may vary 
considerably in length, are markedly swollen 
and usually exhibit a glassy subserous edema. 
Furthermore, the involved portion is more or 
less erythematous and often marked by 
inflammatory' mucosal infiltration that is 
usually' rich in eosmophile cells, and by' 
subserous hemorrhages of varying size and 
number. The edema also extends into the 
mesentery. Thus, severe cases present a 
picture resembling that of true intestinal 
infarction, and the main clinical difference 
between the two is, as Gregoire 255 * pointed out, 
that the former clear up spontaneously. In 
other instances, the circumstances observed 
during laparotomy' simulate those of a phleg- 
monous enteritis or regional ileitis. 

In a case of the delayed type of food allergy 
reaction reported by' Hampton and Cooke 2331 
there was noted abnormal segmentation of the 
small intestine following a banum meal 
containing the allergen. Wing and Smith 2333 
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studied 9 patients suspected of having gastro- 
intestinal allergy , and in 3 found roentgenologic 
changes of such a degree that they could not be 
explained as due to the nutritive food value 
but were thought to be the consequence of 
specific allergic reactions These changes 
consisted of dilatation of the jejunal loops 
segmentation, and altered motility, and were 
suggestive of those of a deficiency state Fries 
and MogiF*® 7 also observed increased segmenta- 
tion in some of their cases, and, in rare in 
stances, accelerated motility of the small 
intestine, although these results occurred less 
frequently than abnormalities in the gastric 
findings 

Gregoire’* 31 and Kaiserhng and Ochse’” 1 
claim that they were always able to elicit a 
local allergic reaction in the intestines of 
sensitized animals by a local injection of the 
specific allergen However, the results of 
these investigations have in part been disputed 
by Kiang, 253 * while \\ ing and Smith**” observed 
no significant alteration m the small bowel 
pattern of sensitized guinea pigs during 
anaphylaxis 

Gray, Harten, and Walzer* 538 studied the 
allergic reactions of the passively locally 
sensitized mucous membranes of the ileum and 
colon m 2 patients, one of whom had an 
lleocolostomy and the other a colostomy 
The allergic reactions were induced by ad- 
ministration of the specific allergen orally, 
by introduction into the lumen of the bowel, 
or by application directly to the sensitized 
area The allergic responses, which developed 
within five to eight minutes in the sensitized 
mucosal sites, were characterized by edema, 
hyperemia, and excessive secretion of mucus 
In experiments on monkeys, Walzer and his 
associates* 537 studied the effects of intravenous 
administration of the antigen the injection was 
followed, within about one minute, by pallor 
arid edema of the passively locally sensitized 
mucous membrane of the ileum, cecum, or 
stomach, as well as by hyperperistalsis and 
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spasm Walzer" 538 however, refutes the con 
cept that the smooth muscle is the shock tissue 
in allergic reactions of the alimentary tract 
On histologic examination, the epithelial cells 
of the mucous membranes did not appear to be 
materially affected It was found that most 
of the changes had occurred m the connective 
tissue beneath the lining surfaces 

There is evidence that some cases of chronic 
enteritis are of allergic origin This is espe- 
cially to be thought of when the usual medical 
regimen fads to help, or when a bland diet, 
including particularly milk, wheat, and egg, is 
followed by an increase in symptoms Elimi 
nation of the suspected foods or preprandial 
administration of the propeptans will rather 
quickly show whether an allergic mechanism is 
operative 

McKhann, Spector, and Meserve” 539 found 
evidence of gastro intestinal allergy in 4 cases 
of celiac disease, although it was not clear 
whether the allergy was secondary to the 
celiac syndrome or vice versa 

COLON 

\\ hile it is difficult sometimes to distinguish 
clinically whether in a given case the small or 
large intestine or both are affected, there are 
quite a few instances m which operation or 
X ray studies revealed a predominant or 
exclusive involvement of the colon 

The symptom complex is dominated by pain 
and spasms and these may also lead to incor- 
rect diagnoses and unnecessary surgical inter 
vention When the spasms are of such inten- 
sity' as to reach alarming proportions it is easy 
enough to understand that they may readily be 
misinterpreted and lead to erroneous diagnoses 
As a matter of fact, this condition has been 
responsible for needless operations for pre- 
sumed duodenal ulcer, appendicitis, or chol- 
ecystitis Thus, R. Gutmann reported a 
patient who had painful crises of such seventy 
and suddenness, together with vomiting and 
abdominal distention, that she had been 
subjected to no less than four operations 
within a few years — viz , on the ovaries, 
adnexae, appendix, and gallbladder Needless 
to say, the operations were of absolutely no 
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benefit in this case, and the patient was not 
cured until peptone therapy was instituted. 
It should be noted that these forms of intestinal 
allergy are distinguished by the absence of 
diarrhea. In another case, reported by 
Efron , 1 ** 0 the patient was repeatedly rushed 
to a hospital because of symptoms suggesting 
intestinal obstruction. Each time, howe\er, 
there was a marked improvement before 
operation had definitely been decided upon. 
At last it was discovered that the condition 
was attributable to hypersensitiv eness to 
wheat; experimental ingestion of white bread 
sufficed to bring on intestinal obstruction. 

Far less fortunate, at least in the beginning, 
was the patient reported on by M. Gutmann ,” 02 
who underwent se\en emergency operations 
w ithin six years because his symptoms strongly 
suggested an ileus; it was finally found that 
the intestinal spasm was due to hypersensi- 
tiveness to the yeast in beer, and appropriate 
therapeutic measures for this met with com- 
plete success. X-ray examinations made at 
the height of the attacks of pain in such cases 
revealed colonic spasms; after an injection of 
epinephrine, these literally vanished from the 
fluoroscopic screen (Eyermann 2441 ) Gay ** 2 
presented roentgenologic evidence of spasm 
and irritability of the colon during the attack 
in a patient with acute allergic abdomen 
Hypertonicity of the transverse and descend- 
ing colon was noted by Fries and Mogil 2 * 07 
in a few of their cases after a barium meal 
containing the specific allergenic food. Recta! 
instillation of allergen-barium mixtures pro- 
duced similar changes or, rarely, dilatation. 

In a number of cases in which laparotomy 
was performed because the patients complained 
of se\ ere pains, it was found that the intestinal 
walls presented edematous swelling with an 
appearance similar to that described above in 
reference to the small intestine (Kaijser 2 * 30 ). 
Moreover, Kaiserling and Ochse , 2 * 34 in their 
animal investigations, discovered conditions 
analogous to those observed in the human 
small intestine. 

Another form — “irritable colon” or mucous 
colitis — is characterized by excessiv e secretion 
of mucus from a membrane that does not 
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manifest much inflammation. The clinical 
picture is dominated by mucous diarrhea, 
frequently accompanied or follow ed by spastic 
constipation The intestinal mucus has a 
high eosmophile cell content in the allergic 
type, and Charcot-Leyden crystals are also to 
be found w hen the stool is permitted to stand 
in the laboratory for some time or when the 
mucus has remained in the intestine longer 
than usual. In severe cases, entire portions 
of the intestinal mucosa are sloughed off 
(membranous colitis). Further symptoms and 
signs are abdominal cramps aggravated when 
peristalsis is increased, distention, a tender 
and palpable sigmoid colon, and only slight 
mucosal changes in the rectosigmoid when 
examined sigmoidoscopically Mucous colitis 
may occur without abdommal pain. 

Numerous authors, including Richet, 
Vaughan, Rowe, Eyermann, and Hollander, 
have reported on mucous colitis due to allergy 
to some food. Particularly interesting is the 
observation reported by Hecht and his asso- 
ciates 24 * 3 on hypersensitiv eness to the tetra- 
bromofluorescein m lipstick as a cause of this 
disease. In a known milk-sensitive patient 
with intestinal disturbances of the nature of 
mucous colitis, Epstein 2 ’ 3 observed that control 
of an associated hyperthyroidism led to 
complete relief of the intestinal symptoms. 
Grimm traced one case to inhalation of dust 
from books, and in this connection it might be 
well to note the animal experiments of Lehman 
with copper dust, showing that the greater part 
of the inhaled dust is retained chiefly in the 
gastro-intestinal tract and not in the lungs. 
However, the writers would like to stress at 
this point that, in their opinion, only a minority 
of cases of mucous colitis are of allergic origin. 
Among other causes are direct irritants (coarse 
foods, cathartics, infections of the colon), 
instability of the autonomic nervous system, 
systemic infectious diseases, sudden weight loss, 
and above all, emotional tension and func- 
tional neurogenous factors. 

Within the past few years attempts have also 
been made to attribute chrome ulcerative colitis 
to allergy. This viewpoint has been cham- 
pioned chiefly by Andresen , 2444 who demon- 
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strated food allergy to be the etiologic factor 
in two thirds of his cases While skin testing 
with food extracts was of no aid elimination 
diets revealed that milk was the chief offender 
(in 84 per cent of the cases) and that wheat 
tomatoes oranges potatoes and eggs (in 
from 18 to 9 per cent of the cases in the order 
named) v. ere less important allergens Row e 2 * 5 
also indicated that chronic ulcerative colitis 
might in some cases be caused primarily by 
allergy and secondarily by superimposed 
infection and the effects of resultant avitami 
nosis Milk again headed the list of offending 
foods and a cereal milk and fruit free diet 
resulted in symptomatic relief in the majority 
of cases Most authonties are of the opinion 
however that allergic factors represent the 
principal cause in no more than 10 per cent of 
cases and that in another group of about equal 
size hypersensitiveness to some food is a 
minor factor in the production of symptoms 
(Bargen Ballinger) Bargen 2 ** points out 
that while mucosal abrasions with resulting 
ulcers of a transient nature may occur in 
severe cases of intestinal allergy this should 
be considered as a condition quite apart from 
the problem of ulcerative enterocolitis The 
great majority of cases of the latter are due to 
streptococcic tuberculous or amebic infection 
or represent a late phase of bacillary dysentery, 
are associated with lymph opathia venerea or 
as more recent investigations have shown are 
part of a deficiency state 

According to Bockus 25,7 chronic regional or 
cicatrizing enteritis like ulcerative colitis may 
predispose to sensitivity to certain foods 
Intolerance to milk may be noted in some 
patients during the active phase of the disease 
and in others with extensive involvement 
He holds that w hile the disease is not of allergic 
etiology allergy may be responsible for 
exacerbations of symptoms and perhaps for 
conditioning the chromcity of the lesion 
Intestinal hemorrhages have also been 
observed as the principal expression of an 
allergic reaction Thus Habermann reported 
the appearance of such hemorrhages together 
with urticarial skin manifestations as resulting 
from hypersensitiveness to acetylsahcylic acid 
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Henderson 2 ’ 45 observed melena and pain in an 
allergic individual after ingestion of banana 
Rubm 1084 described a clinical syndrome in 
infants between 3 and o weeks of age who had 
acquired an allergy to cow s milk the symp 
toms consisted of intestinal bleeding together 
with colicky pains and frequent mucus 
containing stools The melena along with the 
other intestinal disturbances disappeared with 
in a few days after milk was eliminated from 
the diet 

Mention should also be made here of the 
passing of bloody stools which together with 
recurrent attacks of purpura of the skin acute 
abdominal pain urticaria angioneurotic edema 
and joint manifestations are characteristic 
of the symptom complex known as Henoch s 
disease or purpura abdommahs It was 
Osier'* 9 who in 1914 first suggested the 
possibility of an underlying allergy because 
of the commonly observ ed association of these 
cutaneous symptoms with visceral and joint 
manifestations He further reported the find 
ing in the course of operations of localized 
areas of edema in the bowel wall Glanz 
mann 2550 expressed belief in a bacterial allergic 
origin However definite proof of the poten 
tially allergic nature of Henoch s purpura was 
furnished by Duke 530 (1 case) Alexander and 
Evermann 2551 (9 cases) and Bisson and David 258 " 
(1 case) these authors succeeded in producing 
the characteristic abdominal pain purpura 
and angioneurotic edema by means of ingestion 
of the suspected food and in relieving these 
symptoms by withholding this food 

Similar cases have since been reported by 
other authors the majority were due to hyper 
sensitiveness to food the minority to drugs to 
parenterally administered substances (e g 
serum injections) to intestinal worms and to 
bacterial antigens Quite a few emergency 
operations have been performed for Henoch s 
purpura associated w ith acute abdominal pain 
(Althausen and associates* 1 ” 3 ) Particularly 
difficult from the differential diagnostic stand 
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point are those rare cases in w hich Henoch’s 
purpura is more or less confined to the internal 
organs without cutaneous manifestations 
(Hadley). Pratt’s statement 1 "* on the subject 
is well worth quoting: “No one should operate 
on a child with abdominal colic until the 
diagnosis of Schoenlein-Henoch’s disease has 
been excluded.” 

Another group of patients present rather 
mild but nevertheless distressing symptoms 
that are often labeled dyspepsia, nervous 
indigestion, and even intestinal toxemia As 
Alvarez 23 " pointed out, these patients often 
complain of flatulence, abdominal distention, 
and crampy pain. It is w orth w hile remember- 
ing that often it is not the supposedly in- 
digestible foods that are the gas producers, 
but rather those usually considered innocuous, 
such as milk and egg. 

APPENDIX 

The literature contains reports on a number 
of cases in which the clinical picture of allergic 
gastro-intestinal attacks so closely simulated 
that of appendicitis that an operation was 
either seriously considered or actually per- 
formed. Thus, Wise and Sulzberger 2 "® ob- 
served an arsphenamine hypersensitiveness 
in a young nurse, with dermatitis, asthma, and 
seiere appendicitis-hhe pains, these symptoms 
appeared only once weekly — namely, on the 
day when she prepared arsphenamine solutions 
In one of the senior author’s cases of fall hay 
fever, the patient had acute abdominal 
symptoms, suggestive of appendicitis, in the 
month of September in three consecutive 
years, these could be brought under complete 
control by epinephrine injections. Clog 253 7 
described several abdominal manifestations, 
resembling appendicitis, that appeared in the 
course of a serum exanthem A patient who 
underwent an operation because of these 
symptoms presented marked engorgement and 
swelling of the mesenteric lymph nodes 
Black 2333 reported a case simulating recurring 
attacks of appendicitis; the symptoms dis- 
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appeared after squash and cabbage had been 
eliminated from the patient’s diet, but returned 
when the patient was induced to eat these 
foods again Pelner 503 attributes the fre- 
quency of allergic reactions in the cecal 
region, thereby resembling appendicitis, to 
the fact that the chyme rapidly reaches this 
point but is phv stologicallv detained for 
absorption of fluid. 

McIntosh 23 ® 0 claims that the not infrequently 
encountered discrepancy between the clinical 
and subjective manifestations in appendicitis- 
like abdominal pains on the one hand, and the 
pathologic findings in the course of an ap- 
pendectomy, or the histologic picture presented 
by the resected appendix, on the other, can 
sometimes be explained on the basis of an 
allergic involvement This conclusion, how- 
ever, is permissible only when the appendix 
presents no acute or chronic inflammatory 
manifestations, and when there are large 
quantities of mucus as w ell as Charcot-Leyden 
crystals in the lumen, and when eosinophile 
cells are found in the walls. In a series of 
specimens studied by Dutton , 25 ® 1 microscopic 
examination frequently revealed edema, capil- 
lary congestion, and eosinophilic infiltration; 
he holds these pathologic changes to constitute 
presumptive evidence of an allergic tissue 
response, which may be reversible or may 
pave the way for bacterial invasion with 
subsequent necrosis and suppuration. Was- 
serman 2 ' 162 made similar histologic observations. 
Ratner 2325 subscribes to the concept that the 
primary spasm and wheal formation, along 
with the involvement of the vessels of the 
submucosa and serosa, may lead to such 
irreversible changes as gangrene and perfora- 
tion. In Dutton’s 2561 series, there was also a 
high incidence of personal histories of out- 
spoken allergic states It is not necessary to 
point out that, despite these theories, appen- 
dicitis should still primarily be treated as a 
surgical disease. 

Fischer and Kaiserhng 2363 described animal 
experiments in which changes in the appendix 
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were produced in sensitized rabbits b> mjec 
tions of the antigen into the submucous 
lymph spaces and claimed that these changes 
correspond to acute appendicitis in human 
beings The} attribute the sensitization of 
the appendix in man to a distant focus of 
infection such as a tonsillitis These expen 
ments were sharplj criticized bj Aschoff 
who attached the concept that experimental 
allergic appendicitis and acute appendicitis in 
human beings are of identical pathogenesis 

RECTUM 

Anorectal manifestations maj take the 
form either of proctitis of rectal spasms or 
tenesmus or of pruritus am Thus Le’Soir 
Richet, Jr Renard and Barreau described a 
case in which the patient had been suffering 
for six months from colic associated with 
diarrhea and constipation stools containing 
mucus and blood and the loss of 8 pounds m 
weight during ten weeks Cancer of the 
rectum and of the sigmoid was at first sus 
pected but the 1 m estigations along these 
lines were negati\e Final!} the patient 
herself obser%ed that the acute attacks alwajs 
appeared following ingestion of raw meat or 
raw milk When these foods were eliminated 
from her diet she no longer had symptoms 
but the> reappeared just as soon as these foods 
w ere again consumed Thomas and Renshaw 256 * 
reported on characteristic reactions in the 
form of edema erjthema and vascular 
congestion observed proctoscopicall} and 
appearing after the application of certain 
allergenic substances to the rectal mucosa in 
patients suffering from intestinal allerg} 
Follow. id.?, a positive mucosal reaction the 
patient usuall} experienced abdominal cramps 
and rectal discomfort 

Lastl} an occasional case of pruritus am 
maj be of allergic origin Thus Wynn * i6t 
Cohen 2 6 Stokes 568 \ aughan M and Tuft 14 - 
among others observ ed cases of this kind due 
to food allerg} W ynn ** reported pruritus 
am attributable to marked hypersensitiv eness 

Aschoff L E gtbo d nn Med u Knderh SI 111 IMS 
m Thomas J W and Revshah RJF Clt eland On Qoa 
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to wheat Schreus a similar case due to tomato 
in which administration of specific tomato 
propeptans resulted m complete cure 
Cohen 2867 described 2 instance^ in which 
generalized pruritus was the on!} symptom of a 
nutritive allerg} (one to pork the other to 
buckwheat and potatotes) According to 
Schapiro and Albert ’ a7 ° elimination of the 
foods producing positiv e intradermal reactions 
resulted in improv ement in la per cent of their 
cases of pruritus am Sev ere perianal derma 
titis mi) follow long-continued pruritus am 
(Fig 303) The senior author was able to 



Fig 303 Friritls Am Die to Hypersensitiveness 
to Milk 

Dermatitis appeared on Ij alter man j jearso'l prurtiis 


demonstrate hypersensitiv eness to drugs as 
well as to cocoa butter (theobromine) m rectal 
suppositories Moreover there are instances 
probablj more common than is todaj recog 
nized in which local bacterial and fungus 
allerg} raaj be the etiologic factor in this 
condition In cases in which a pathologic 
intestmal flora is present the writers prepare 
an autogenous vaccine for perianal injections 
given in graduall} increasing doses Stroud- 5 1 

b.Scsapuo S and Albeit M M J In est Demit 1 
1 9 1911 
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reported satisfactory results from various 
fungus extracts. 

Gray and Walzer 2aT2 hare shown that the 
mucous membrane of the rectum can be 
sensitized passnely with human antibody- 
containing serum . The reaction can be elicited 
by either oral administration or rectal instilla- 
tion of the allergen The symptoms include 
pruritus, a sense of fulness, and increased 
secretion of mucus. 

B. PATHOGENESIS OF THE ALLERGIC 
GASTRO-IXTESTINOPATH IES 

A fen examples will suffice to illustrate the 
various ways in which allergization of the 
gastro-intestinal tract takes place, as well as 
the tariety of antigens that come into play 
(exogenous, endogenous, primary, and sec- 
ondary). 

Under physiologic conditions, healthy adults 
— not to mention children — can absorb un- 
digested protein. In order to demonstrate 
this, II. Walzer 1 * 4 performed the following 
experiment. Normal subjects received mtra- 
cutaneous injections of serum from individuals 
hypersensifcn e to fish (Prausnitz-Kuestner 
method) and then were given the same protein 
by mouth. The subsequent positive skin 
reaction at the site of the Serum injection seems 
to prove beyond question that the normal 
intestine is capable— even under physiologic 
conditions— of absorbing undigested specific 
protein. 

The extent to which such resorption occurs 
depends on whether there is a normal or 
diseased condition of the mucosa, as was 
demonstrated by Gutzeit: 13 ® small quantities 
of serum from a subject hypersensith e to fish 
were injected (Prausnitz-Kuestner technic) 
into both healthy subjects and patients with 
gastro-enteritis. Then, when the healthy 
Subjects were gi\ en 50 cc. of a fish extract (i e. 
specific antigen) through a stomach tube, 
there was no reaction at the site previously 
injected with serum. On the other hand, the 
gastro-enteritis patients, similarly treated, 
showed wheals and erythema at the prepared 
skin sites. Howe\er, when Gutzeit quad- 
rupled the amount administered to the healthy 
individuals, they also reacted at the passively 
allergized skin sites. 
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In animal experiments, guinea pigs of an}' 
age can be allergized and shocked by oral 
administration of protein food (Ratner and 
Grueh! lSa ) Such allergization can be more 
quickly achie\ed by adding to the antigen 
some saponin such as glycyrrhiza (Urbach and 
Kitamura 133 ) The latter reduces the surface 
tension of the mucosa, which thereby becomes 
much more rapidly and extensn eh* permeable. 
The experimental in\ estigations of Hartley 400 
indicate that guinea pigs receiving crystalline 
egg albumin by mouth develop antibody titers 
as high as those of the animals receding the 
antigen parenterally. He found a definite 
relationship betw een the titer of the circulating 
antibodies and the seventy of the anaphylactic 
shock following oral administration of antigen. 

In the great majority of cases, gastro- 
intestinal allergy is a reaction to some food 
According to Thomas and Wofford, 2575 milk, 
beans, eggs, chocolate, and wheat are the most 
important substances; while the list compiled 
by Alvarez 701 on the basis of the statements of 
500 intelligent men and women included milk, 
raw apples, onions, cabbage, chocolate, radishes, 
tomatoes, cucumbers, and eggs. In some 
instances, how e\ er, drags, bacteria from foci of 
infection or pathologic intestinal flora, and 
even pollen must be taken into consideration as 
possible causal agents. A case reported by 
Duke 1374 serves as an excellent illustration 
of the specificity and high degree of hyper- 
sensith eness manifested in some of these cases: 
the patient responded with very- severe gastro- 
intestinal symptoms following ingestion of only- 
one drop of honey-, and indeed only of one Lind 
of honey- collected from certain plants 

The following observation by- Flandin 2 * 75 
clearly- shows the significance of a sudden 
overloading of the digestive organs witha 
foreign protein. A w oman 35 y-ears of age had 
been living on a strictly vegetarian diet for three 
y-ears; one day- she suddenly decided to eat 
some x eal and eggs, and subsequently- suffered 
severe attacks of urticaria, edema of the glottis, 
and dysentery-dike diarrhea. Flandin suc- 
ceeded in passhely transferring to a guinea 
pig the hypersensitn eness to meat and egg. 

Quite frequently, howe\er, the causative 
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agents are secondary allergens They com 
prise the digestion products of foodstuffs 
their intermediary products and e\en the 
intermediary products of drugs Thus 
Urbach’ 57 * showed that the allergen is some 
times formed only as a result of the action of 
pathologic bacterial flora of the intestines on 
ingested proteins The disco\ery of this 
mechanism has practical therapeutic sig 
nificance for in such cases we can speedily 
abolish the allergic symptoms by treatment 
directed toward altering the pathologic intesti 
nal flora by such measures as diet Bacillus 
acidophilus preparations colonic irrigations 
and charcoal The fact that in these cases the 
causa tn e allergen is not the food itself but 
rather split products formed in the inter 
mediary processes of digestion (Cooke 04 ) 
may be the reason why skin tests with extracts 
of the foods themselves are so frequently 
negative m gastro intestinal allergies The 
concept of sensitization to the derivatives of 
protein digestion helps to explain the delayed 
type of clinical reactions following ingestion of 
foods 

Our present knowledge in regard to the 
endogenous allergens is very limited These 
substances originate in the organism itself 
but are altered by degenerative and autolytic 
processes and so acquire the character of 
foreign substances and thus of antigens 
Recent studies 1877 have shown however that 
endogenous antigens — especially those formed 
in the intestinal tract — play an important part 
in the production of gastro intestinal allergy 

Gastritis is recognized as a particularly 
important predisposing factor in the production 
of gastro intestinal allergic diseases One 
encounters again and again — in the literature 
as well as in one s clinical experience — cases m 
which the consumption of some spoiled food 
or of some extremely hot or cold food or drink, 
or excessive or unaccustomed indulgence in 
alcohol results in gastric disturbances that 
m turn are followed by any of the various 
allergic gastro intestinal symptoms described 
above It is by no means a rarity to observe a 
marked improvement in the allergic condition 
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after the eradication of the underlying gastritis 
and recurrence of the allergic sy mptoms just as 
soon as the gastric disturbance reappears 
Moreover intestinal allergic man festations 
may result from an inadequacy of digestive 
juices or enzymes (Waizer and Ualzer 2o7a 
Barber and Oriel 579 ) This also holds true in 
the case of children (Bray 79 ) Carnot and 
Slavus experimental work demonstrated that 
oral administration of 3 per cent hydrochloric 
acid served appreciably to prevent anaphylactic 
reaction to certain weakly antigenic proteins 
such as horse serum In cases of hypo 
chlorhydria and achylia the present writers 
have succeeded in correcting gastro intestinal 
allergy by administration of large doses of 
hydrochloric acid and pepsin sometimes m 
combination with pancreatin or with the 
indicated propeptans 

The observation of Hettwer and Kriz* 39 that 
an increase in intra intestinal pressure resulting 
from stasis hastens the absorption of protein 
assumes importance in view of the fact that 
constipation is so frequently encountered in 
cases of gastro intestinal allergy The authors 
studied this problem by injecting horse serum 
into isolated loops of the intestines of guinea 
pigs and eliciting anaphylactic manifestations 
after oral or rectal administration of the pro 
tein Anaphylactic reactions did not occur 
however when the horse serum was given 
mtrapentoneally 

As to just how allergic abdominal pains are 
caused little is as yet known Some authori 
ties quite simply assume that there must be an 
internal urticaria or an angioneurotic edema of 
the intestinal mucous membrane (Rowe 510 ) 
On the basis of his roentgenologic investiga 
tions Eyermann 2511 attributes the pain to 
spasm of the smooth muscle Along with these 
possibilities Ratner” 9 also considers spasm of 
the small vessels of the gastro-intestmal 
walls In agreement with Shorer 2680 we are 
inclined to assume that the combined effect of 
edema and spasm is necessary to cause pain of 
this kind the mechanism might well consist in 
the pressure imposed by the smooth muscle 
spasm upon the edematous tissues 
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The question as to how the allergization of 
the intestines is produced in the first place can 
be answered by mentioning several possibili- 
ties, some of which ha\e already been con- 
sidered, at least briefly, in the discussion of the 
pathogenesis of allergic gastropathy It 
should be added here that the intestines can 
become allergized by the penetration of 
undigested or inadequately digested food pro- 
teins through an intestinal mucosa that has 
been damaged by inflammation, erosion, or 
loss of mucus, and also by the presence of 
certain parasitic infestations, the metabolic 
products of the parasites bringing about a state 
of chronic irritation. 

Moreover, the enteral route is not the only 
way by which allergic responses can be elicited 
in the intestines Severe intestinal manifesta- 
tions are part of the typical picture of experi- 
mental as well as of human anaphxlaxis 
When the allergen is reinjected into allergized 
dogs (Schittenhelm and Weichardt), they 
retch violently, vomit, and pass markedly 
bloody liquid stools Autopsy rexeals that 
the intestines are filled with a liquid containing 
blood and mucus. Occasionally similar al- 
though somewhat less sex ere manifestations 
appear in patients with intestinal symptoms 
after ingestion of certain foods, when they 
happen to receive the same protein parenter- 
allv. Thus, Antona 919 reported the case of a 
man who always had severe gastrointestinal 
symptoms on ingestion of octopus meat, and 
who was similarly affected by cutaneous 
administration of an extract of octopus. In 
another instance, observed by Jacquelin and 
Richet, Jr., 1591 sex ere diarrhea followed inges- 
tion of beans, and there was an identical* 
reaction to cutaneous injection of an extract. 

The precise route (whether enteral or 
parenteral) by which gastrointestinal dis- 
turbances due to pollen are brought about, 
must be determined in each instance. Cases on 
record conclusixety demonstrate that both 
routes are possible. Occasionally gastro- 
intestinal manifestations are elicited in hay 
fever patients by pollen injections. Far more 
commonly obserx-ed, however, are such reac- 
tions in hay fex-er patients following oral 
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administration of pollen. It should be bome 
in mind that specific gastro-intestinal responses 
can also be ex-ohed by ingestion of natural 
honey, w hich \ er> often contains a considerable 
amount of polten. As a rule, when such 
disturbances appear during the grass or 
ragweed season, and when other exidence 
definitely indicates an allerg)' to pollen, it is 
justifiable to assume that the symptoms 
represent an intestinal hypersensitiveness to 
pollen Finding of eosinophils in the stool will 
support this diagnosis 

C. DIAGNOSIS OF THE ALLERGIC 
ETIOLOGY OF GASTRIC AND 
INTESTINAL DISEASES 

All the gastro-intestinal symptoms men- 
tioned may be suspected of being allergic 
only if there are other concurrent or alternating 
manifestations of allergy, such as urticaria, 
angioneurotic edema, rhinopathy, or migraine. 
When none of the latter is present, it is often 
impossible to proxe an allergic etiology. 

It is frequently quite difficult to establish the 
differential diagnosis as between organic 
diseases (such as peptic ulcer, cholecystitis, or 
appendicitis) and functional conditions (as in 
certain cases of spasm of the cardia, pylorus, or 
colon) on the one hand, and allergic conditions 
of the gastro-intestinal tract on the other. 
The clinical pictures are often identical. The 
following diagnostic measures are ax'ailable. 

(1) There is often a personal or family 
history of present or prex ious allergic disease. 
This includes not only the obvious forms (e g., 
urticaria, hay fexer, asthma, migraine), but 
also such symptoms as aversion to certain 
foods, intolerance of certain drugs, and 
belching, flatulence, or a sense of pressure in 
the stomach after eating certain foods. Par- 
ticularly suspicious is the appearance of allergic 
reactions in other organs simultaneously or 
alternately with those of the digest ix-e tract. 

(2) To reach a decision quickly as to whether 
pain, spasm, or some other symptom is of 
allergic nature, epinephrine may be ad- 
ministered and its effect obserxed. 

(3) When a food is beliex ed to be the causa- 
tix e allergen, an elimination diet may be tried. 

If this maintains a symptom-free state, trial 
feedings of the suspected food will frequently 
elicit definite information. A carefully kept 
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food diaiy is often a useful diagnostic adjunct 
Another method is institution of a specific 
propeptan diet 

(4) Cutaneous or mtracutaneous skin tests 
are in general futile, thej may be evaluated as 
positiv e evidence only if corresponding gastro- 
intestinal (1 e , focal) responses are elicited at 
the same time (as, for example, in the cases of 
Antona, 919 and Jacquehn and Richef 581 ) 
Much the same evaluation applies to the 
leucopemc index and pulse acceleration tests 

(5) It is advisable always to perform a 
fractional gastric anal} sis, examination of the 
feces, roentgenologic studies of the gastio 
intestinal tract, and possibly also gastroscopy 
and proctoscopy When the X ray appear 
ance of the previously affected organs returns 
to normal within a few hours after administra- 
tion of epinephrine, this, together with the 
clinical symptoms, confirms the allergic char 
acter of the case 

(6) Use of a drug suspected of being the 
guilty allergen should be discontinued, when 
the symptoms no longer appear, the drug 
should be intentionally administered 

(7) Allergic reactions may also be accom 
panied by fever, as well as by a Ieucocytosis 
with from 12,000 to 18,000 leucocytes per 
cubic millimeter Moreover, m acute attacks 
there need be no eosinophiha whatever But 
when the attacks recur over a considerable 
period of time, a more or less marked eosino- 
phiha is commonly observed during the 
intervals of remission The demonstration of 
eosinophilic leucocytes in the stool is helpful 

(8) Lmtz has expressed the opinion that the 
absence of muscular rigidity is a constant and 
dependable mdicatum m cases of abdommal 
allergy (and thus constitutes a definite contra 
indication for operation) This view is em- 
phaticallj contradicted by Gay, 747 Roden, 2557 
and others who occasionally observed very 
tense abdominal musculature 

(9) In cases of abdominal pain associated 
with fever, Ieucocytosis, and muscle rigidity, 
it is advisable to submit the patient to an 
exploratory laparotomy, unless the presence 
of an underlying allergy can be unequivocally 
demonstrated, and unless the symptoms show 
marked subsidence following an injection of 
epinephrine On the other hand, it is surely 


important for the surgeon as well as for the 
internist, to become “allergy conscious ’ 

D TREATMENT OF ALLERGIC 
DISEASES OF THE STOM4CH 
AND INTESTINES 

The treatment of the gastro intestinal 
allergies, depending on whether or not the 
cause can be ascertained, is specific, meta 
specific, or symptomatic 

1 Specific Therapy 

If the allergen is a drug or a rare!} consumed 
food, its use should be discontinued But 
when the allergen is a food that cannot readil} 
be dispensed with— eg, eggs, milk, wheat— 
the hyposensitization or deallergization meas- 
ures below may be employed Sometimes 
an “allergenically denatured diet” is tolerated 
In essence, this consists exclusively of thor- 
oughly cooked foods, eliminating all raw or 
lightly cooked foods Ascorbic acid should be 
administered to compensate for the loss of 
vitamin C m cooking 

a ) HYPOSENSITIZATION 
This is achiev ed by means of administration 
of slowly increasing quantities of the identified 
food allergen The method is feasible in 
principle, in practice, however, it takes too 
long, and is not always without danger 
Thus Sales, Debray, and Verdier reported 
allergy to milk m twins, with vomiting, 
diarrhea, and constitutional symptoms One 
child was successfully hyposensitized, while 
the other infant, treated in the same manner, 
'died of anaphylactic shock. Cathala, Ducas, 
and Netter 810 described another case in which 
hyposensitization was unsuccessful 5 drops of 
milk elicited seiere general manifestations 

b ) skeptophylactic deallergization 
Three quarters of an hour before the meal, 
small doses of all the foods that will be served 
are administered orall>, beginning with 0 l to 
0 2 Gm , and increasing to 5 or 10 Gm within 
four weeks This method is certainly irksome 
in practice, and it takes se\eral weeks before 
the desired results can be achieved 
Skeptoph} lactic deallergization by means of 
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specific food propeptans is discussed on 
page 217. 

2. Metaspecific Therapy 
Umber claimed to have cured cases of 
allergic diarrhea by means of subcutaneous 
injections of peptone. Kalh induced ana- 
phylactic shock v. ith horse serum in intractable 
cases of mucous colitis. These measures are 
based on the concept of metaspecific hypo- 
sensitization. However, the second method 
mentioned is a rather heroic one. 


3. Symptomatic Therapy 
Epinephrine brings at least temporary relief 
in acute attacks. Atropine, syntropan, or 
other synthetic atropine-like drugs may be 
given by mouth to reduce the incidence of 
recurrences Sedatives are useful both during 
the acute episode and for a few days thereafter. 
Dorst and Morris 1575 1650 and Burger 1631 believe 
that sodium ricinoleate (soricin) has a detoxi- 
fying effect on pathologic intestinal flora. 
Colonic irrgations are often beneficial in 
allergic disease of the intestines. 



Chapter XXIV 

ALLERGIC DISEASES OF THE LIVER AND GA LLB LADDER 


A LIVER 

T HERE are two possible relationships 
between hepatopathy and allergic diseases 
In the first place, a primary liver disease — or 
at least impairment of hepatic function — may 
be the predisposing and sometimes even the 
causative factor in an allergic state Con 
\ ersely, the li\ er damage may result from an 
antigen antibody reaction Which of these 
two mechanisms is operatrv e in a case evidenc 
ing hepatic involvement must be determined in 
each instance 

1 Pathogenesis 

Experimental studies provide adequate proof 
of the rflle of the liver m anaphylactic shock in 
dogs, as explained more fully on page 84 
There is also some evidence that disturbed 
liver function plays an important part in 
certain cases of human allerg} Paul and 
Vegh 258 ’ demonstrated hepatocellular damage 
in some allergic patients by showing that the 
blood chloride level following administration of 
sodium chloride b> mouth is uUered in the 
same way as in cases of li\er diseas“ These 
authors assume that this is due *o water 
retention in the diseased liver parenchyma 
According to Galup, the proteopexic function 
of the liver is often disturbed in allerg'c 
conditions, as indicated by the so-called 
hemodastic crisis of \\ idal Barber and 
Oner 579 and Cameron 2583 found an increase of 
blood ammo acids in a large number of 
paroxysmal manifestations of allergic nature 
and interpreted this finding as evidence of 
impaired liver function Shay and his asso- 
ciates^ 8 frequentl} observed positive brom 
sulfalem tests in such cases 
Allergic damage to the liver and the develop- 
ment of allergic hepatopathy are believed to 
take place in the following manner (Fomet) 
Even under perfectly normal nutritional 
conditions some foreign protein makes its 
way through the intestinal wall and eventually 
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arrives, unaltered, in the portal vein 
(Yoshiynki 245 ) However, this protein is re- 
tained and so broken down by the liver that it 
loses its antigenicity (Dujardin and De 
camps’ 41 ) But this function is limited on the 
one hand by the quantity of protein involved, 
and on the other by the individual capacity 
of the human or animal liver In cases in 
which, as a result of disease or changes m the 
gastro intestinal mucosa, large quantities of 
inadequately digested substances, acting as 
antigens, come into the portal circulation, they 
first reach and may thus allergize the liver 
When the same antigen again enters this 
organ, the resulting antigen-antibodyreaction 
brings about parenchymal damage, mam 
fested chnicall} by catarrhal jaundice If this 
assumption could be confirmed experimentally, 
one might well be entitled to consider some 
instances of catarrhal jaundice and even of 
cirrhosis as being of allergic origin 

In this connection, the experimental in 
vestigations of Hartley and Lushbaugh 2584 are 
of particular interest rabbits sensitized with 
er} stallme egg albumin showed large areas of 
coagulation necrosis of the liver parcnch>ma 
after injection of the antigen into the peritoneal 
cavity or the mesenteric veins The authors 
concluded that focal necrosis of the liver was a 
direct result of the local union of the antigen 
and antibody 

For the purpose of demonstrating allergic 
hepatic damage, appropriate liver funttion 
tests should be performed both during and 
after allergic attacks 

2 Symptomatology 

Liver disease of allergic origin is char- 
acterized, at least in the earl} stages, by the 
sudden appearance of symptoms at irregular 
intervals The liver is enlarged and painful 
There are also headaches, and the skin tem- 
porarily presents a subictera color Such 
sudden attacks of hepatic enlargement have 
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been described by Glenard and Vinchon, 2535 
among others, and are sometimes accompanied 
by various phenomena of allergic nature 
(urticaria, attacks of sneezing), and occa- 
sionally even by shocklike manifestations 
(G. Singer). Hepatic conditions of this kind 
ha\e been observed in cases of hypersensitive- 
ness to food (veal, R. Gutmann 5199 ), and to 
tetanus antitoxin (Flandtn and Vallery- 
Radat 5 * 1 ) and Witte peptone gn en by injection 
(Urbach). 

3. Therapy 

Aside from elimination of the allergen (food 
or drug), the patient must be put on a strict 
li\ er-sparing diet. This should be rich in 
carbohydrates, vegetables, and vitamins, and 
poor in fats, salt, and spices; alcohol must 
of course be entirely forbidden. In order to 
increase storage of glycogen in the liver cells, 
it is advisable to administer large quantities 
of dextrose two or three times daily, and 
simultaneously to inject 5 to 10 units of insulin. 
Lastly, stimulation of the liver cells by intra- 
xenous decholin therapy is advisable (Shay 
and associates' 115 ). 

B. GALLBLADDER 

Flandin and Vallery-Radot 151 and Par- 
turier 2585 were the first to express the Mew 
that certain cases of biliary colic are due to 
allergy to some food. They based this 
concept on analog) - to similar manifestations 
following repeated horse serum injections, 
autohemotherapy, and sanguineous extravasa- 
tions, as well as sunburn in individuals 
hypersensitive to sunlight. It was pointed 
out long ago— particularly in the French 
literature — that biliary - colic is rather fre- 
quently associated with migraine. Kelling 2557 
goes so far as to regard many such attacks as 
equivalents of migraine, and uses the term 
abdominal migraine in this connection. 

1. Pathogentesis 

On the basis of extensive investigations, 
Fodor and Kamos claim that the histories of 
one-fourth of all their cholecystopathy patients 
included mention of some previous allergic 
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condition, while the corresponding figure for 
other diseases investigated was only - 5 per 
cent. Eiselsberg’* 88 called attention to the 
nutritive-allergic origin of many - cases of 
gallbladder colic, and advanced proof of the 
allergic pathogenesis by showing that the 
spasm failed to appear after ingestion of the 
food allergen when this was preceded by - 
administration of the specific propeptan, and 
that it reappeared when the food in question 
was taken without the propeptan. Black 1555 
and Pascual and Ramos, among others, re- 
ported similar cases of nutritive allergic origin, 
controlled by elimination of the allergenic 
food from the diet 

However, hypersensitiveness of the gall- 
bladder need not necessarily relate to food, 
drugs, as well as injections of animal serum 
and of liver (Adelsberger and Munler 10 ’ 9 ), 
may also lead to allergic biliary colic. 

In animal experiments, Fischer and Kaiser- 
[,ng=»M succeeded in producing allergic chole- 
cystitis by injecting sterile antigens into the 
efferent lymph vessels of the gallbladders of 
sensitized animals F urthermore, Deissler and 
Higgins, 5 - 139 as well as KaII6s and KalhSs- 
Deffner, 19 showed that contact with the 
allergen caused contractions of the isolated 
gallbladders of sensitized guinea pigs. Pas- 
sive sensitization of the gallbladder of the 
monkey was achieved by Walzer et al. 2599 by 
means of injections of a human serum con- 
taining antibodies for cottonseed protein. 
Within one to two minutes after injection of 
cottonseed extract into the popliteal vein one 
week later, an allergic reaction developed 
characterized by - edema, hyperemia, and 
increased secretion of mucus, and histologically 
by a cellular infiltrate rich in eosinophils. 
Macroscopically - , the reaction closely resembled 
that induced in the mucous membranes of the 
ileum, colon, and rectum m human beings. 

In addition, absorption of undigested protein 
through the mucous membrane of the gall- 
bladder, as well as of the common duct, was 
shown m ingenious experiments by - Harten 
and his associates 2551 

The great importance — both to the patient 
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and to the phjsician — of knowing that gall 
bladder conditions of this kind are occasional!} 
due to allerg} is perhaps best brought out 
b} the fact that totall} unnecessary and 
completel} futile operations have not in 
frequently been performed in such cases 
Thus Rowe 710 Alvarez 9 Graham and his 
associates 259 Eiselsberg * 38 and others re 
ported cases that were operated on and even 
drained on the basis of a diagnosis of chronic 
cholec} stitis and in which the attacks 
persisted nevertheless until the true causes 
were discovered These included hypersen si 
tivities to egg ham and fsh (Eiselsberg) and 
to wheat (Graham) and correct diagnosis led 
to proper therapeutic measures such as 



Fig 304 Cholecv stock vm Showing Hydrops Doe 
to Hypersensitiveness to Lobster 


2 SYMPTOMATOLOGY 

A hitherto health} individual \ ho d ;es not 
have an} digestive complaints constipation 
or diarrhea ma> suddenh suffer cramphhe 
pain in the right upper quadrant of the 
abdomen frequentl} radiating to the back and 
right shoulder and thus preciselv simulating 
the picture of cholehthiasis The region of 
the liver and gallbladder mil be found to be 
markedly tender on palpation as ma} also 
to a less marked extent the small and large 
intestines A cholecystogr im mav reveal no 
gallstones but rather a h} drops (Tigs 304 
3(b) Later there is belching v omiting (after 
which the pains not infrequentl} cease 



elimination of the allergenic foods from the 
diet or administration of specific propeptans 
Bauer 2410 reported a patient who had been 
suffering from severe pain in the right side of 
the epigastrium and migraine — symptoms 
strongl} suggesting cholec} stitis Laparotom} 
revealed occlusion of the sphincter of Oddi by 
acute edema probabl) of allergic nature 
Lastly the discover} of an underl}jng allergy 
in these cases is of great importance inasmuch as 
repeated biliai} colic may cause disturbances 
in the formation of bile and so lead sooner or 
Latter to production of gallstones 

m Al a«ez W C Proc Staff Meet Mayo Cl n » 680 1931 
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abruptl}) diarrhea sometimes migraine and 
occasionally even urticaria These attacks 
are never accompanied b} fever however 
there are often vertigo tremor a feeling of 
weakness palpitation and sometimes loss of 
consciousness The acute episode can usuall} 
be controlled b> an injection of epinephrine 
and this fact is an important diagnostic aid 
Examining the patient on the following da\ 
the physician is likely to be struck b} the 
complete absence of tenderness over the gall 
bladder region 

Determination of the fact that a given case 
of cholec} stopath} is of allergic origin will 
enable the physician to understand wh} the 
patient can tolerate foods that are generally 
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undesirable in gallbladder conditions (e g , fat, 
mayonnaise), whereas attacks are evoked by 
ingestion of apparently innocuous foods such 
as white bread or lean beef. 

According to Cancado, a93 with increasing 
experience the diagnosis of allergic chole- 
cystopathy is being made more frequently. 
The absence of typical or characteristic 
symptoms and signs of an organic lesion, and 
the presence of a personal or family history of 
allergy support the diagnosis. Skin tests and 
eosinophile studies are of limited value. 


*" Cavcado, J R Rev. meet -«r. do brasd 52: 1ST, mi. 


3. Therapy 

In addition to the measures recommended 
for the treatment of allergic diseases of the 
h\ er, it is advisable in severe cases to remove 
the affected gallbladder surgically. Before 
resorting to operation, howe\er, elimination 
diets, biliary drainage and decholin therapy 
should be gi\ en an adequate tnal. 

Not infrequently allergic cholecy stopathy is 
accompanied by similar hepatic invohement. 
Such cases may be managed by a combination 
of the therapeutic approaches for the two 
conditions. 



Chapter XXV 

ALLERGIC SKIN DISEASES 


A THE SKIN AS AN ORGAN 

of nruLNirv 

XT 7 "H\ is the skin so frequentl) the site of 

VV allergic manifestations 3 And vvh) do 
the latter assume so man) different forms 3 
These questions ha\e been asked man) times 
In contrast to the skin in this respect the 
mucosa regularh reacts with uniform sjmp- 
toms Thus with regard to their mamfesta 
tions it is impossible to differentiate between 
a case of ha) fever and a rhinopath) due to 
dust or to a mold and an asthma based on 
allerg) to some food presents the same s)mp 
toms as does infectious asthma 

The ans ver to the first question — as to the 
high incidence of allergic skin diseases — is 
that as w ill be show n below the skin produces 
antibodies much more rapidl) and in greater 
quantit) than does an) other tissue And the 
clinical \anet) of the responses can be ex 
plained at least in part b) the fact that when 
the epidermis is the shock tissue (1 e contains 
the specific antibodies) the reaction takes the 
form of an acute epidermitis while neuroder 
matitis on the other hand is based on hyper 
sensitiveness of the cutis and urticaria on 
hypersensitn eness of the blood v essels of the 
skm 

The presence of antibodies in the skm ex 
plains the usefulness of the cutaneous tissues 
for scratch and intra cutaneous tests for h) 
persensitiv ities in other organs Moreover 
the antigen antibody reaction that takes 
place after the introduction of the antigen into 
the antibod) containing skm can also be used 
for therapeutic purposes — not on!) in allergic 
dermatoses but also in all manner of other 
allergic diseases provided the antibodies in 
the cutis and in the shock tissues are the same 
For all these reasons a brief discussion of the 
skin as an organ of lmmumtj appears to be in 
order (For details and bibliograph) the 
reader is referred to Tuft 2 94 M Jadassohn 23 53 
and Urbach* 46 ) 
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A distinction must be made between non 
specific and specific reactnit) of the skin 
The former is a phv logenetic inherent propeit) 
of the integument — 1 e having been exposed 
to all kinds of damage the skm has apparentlv 
learned to mobilize appropriate defenses to 
cope with a wide range of situations The 
specific reactivit) of the skin on the other 
hand ma) well be the result in the majont) 
of cases of a prev iousl) acquired specific sensi 
tization 

For centuries man has instinctivel) known 
how to make therapeutic use of the nonspecific 
reactivity of the cutaneous organ Sun 
water and air baths skm massage and all 
kinds of countenmtation were prescribed in 
ancient times and were as important then as 
are now such measures as ultraviolet irradia 
tion iontophoresis with histamine or choline 
and h)drotherap) 

It has long been known that a strong cu 
taneous response exerts an influence on the 
entire organism m the exanthematous infec 
tions Clinical observations have to a cer 
tain extent supported the old popular belief 
that in variola measles scarlet fever and 
typhoid the more severe the skm eruption 
the less the internal organs suffer Along the 
same lines are the common observations that a 
syphilitic who has severe skm lesions in the 
secondar) stage is far less likely to develop 
visceral or nervous involvement and con 
versel) that an aisphenamine dermatitis in 
dicates a fav orable prognosis as regards svphi 
lis and that patients with tuberculosis of the 
skm hardly ever have severe involvement of 
the lungs The generall) accepted explana 
tion of these phenomena is that as a result of 
the particularl) intense specific stimulation 
of the skin there are formed in this tissue 
sufficient antibodies to protect the entire or 
gamsm E Hoffmann calls this function of 
the skm esoph)Iaxis in contradistinction to 
exoph)Jaxis a term he applies to the pure!) 
mechanical protective function 

In addition to these important but merelv 
clinical observations attempts have been 
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made during the past few years to determine 
experimentally the role of the skin m the im- 
munity of the organism as a whole. Since 
these immunologic processes are characterized 
by the production of specific antibodies, at- 
tempts have been made to demonstrate their 
presence by means of passive transfer tests. 
Taking as his point of departure J. Jadassohn’s 
report of a case in which hypersensitiv eness to 
iodoform could be called forth only in a skin 
site covered with epithelium and not in a de- 
epithelialized area, Bloch 159 * attempted, by 
means of Thiersch skin grafts, to transfer 
iodoform hypersensitiveness to a prev iouslv 
insensitive subject. The success of this ex- 
periment led him to conclude that the pres- 
ence of specific cellular antibodies in the 
epidermis of the patient had been demon- 
strated. Significant as these transplantation 
experiments may be in principle, they are not 
conclusive, for transplantation from man to 
man is possible only under certain special 
pathologic conditions (e g , the reticulo-endo- 
thelial system must be blockaded). Never- 
theless, Bloch’s concept that allergic 
dermatitis depends on the presence of epi- 
dermal antibodies was correct, and was later 
proved by Xaegeli’s autotransplantation 
method* 89 (p. 154). 

Other lines of investigation have proceeded 
from Fellner’s experimental work. 6 * 1 He suc- 
ceeded in showing that tissue obtained by 
curettage of a papular tuberculin reaction 
possesses specific enhancing properties: for ad- 
dition of substances derived from the papule 
content to a dilution of tuberculin that ordi- 
narily would produce no response will elicit a 
strongly positive skin reaction when applied 
to a scarified skin site Not only w as Fellner 
able to make weak tuberculin concentrations 
effective by addition of these substances, but 
he also, in 5 instances, achieved passive trans- 
fer of local tuberculin hypersensitiveness to 
previously anergic individuals. These skin- 
reaction-enhancing substances in the tubercu- 
lin papule were termed “procutines” by 
Fellner, and regarded by him as antibody- 
like in nature. Fellner’s findings were con- 
firmed and amplified by Martenstein and 
Schapiro. 2397 
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Moreover, by means of a special experi- 
mental method (i.e., excision of the injection 
site shortly after inoculation), Martenstein 
demonstrated that the antibodies are first 
produced in the skin, including the unaffected 
portions, and are only subsequently present in 
the serum. 

As Trost has shown, tuberculous procutines 
are also found in the content of the blisters 
sometimes resulting from mtradermal injec- 
tion of tuberculin in highly sensitive patients. 
Procutines were also demonstrated in the 
serum of blisters artificially induced over the 
skin lesions of lupus erythematosus and 
erythema nodosum, whereas no procutines 
could be found m blisters similarly produced 
over the affected skin m dermatitis, urticaria, 
or psoriasis (Leiner). 

The fact that cellular antibodies are formed 
m the skin of patients with allergic dermatitis, 
and that these antibodies do not enter the 
blood stream, or do so only in small amounts, 
was proved by the senior author 257 following 
the suggestion of Koemgstem. This conclu- 
sion was based on the passive transfer of epi- 
dermal hypersensitiv eness by means of blisters 
arising spontaneously or induced artificially 
by means of canthandes plaster on the aller- 
gized skin To date, it has been possible by 
this method to demonstrate the presence of 
cellular (fixed histiogenic) antibodies in about 
36 cases, as reported by a number of authors 
(p. 153). We should like to emphasize here 
that, contrary to some statements in the litera- 
ture, the Urbach-Koenigstein method is not 
merely a modification of the Prausnitz-Kuest- 
ner procedure: the former elicits a delajed 
tuberculin type reaction, while the response in 
the latter is of the immediate type. 

The conclusion reached on the basis of pas- 
sive transfer experiments, that the skin is the 
site of formation of specific antibodies in 
various allergic conditions, is further supported 
by the fact that, in man, intracutaneous in- 
jections of foreign serum produce a greater 
degree of cutaneous hypersensitiv eness than 
do the same doses injected intravenously 
(Koehler and Heilmann 373 ). According to 
Haxthausen, 2593 the difference is particularlj' 
striking when small quantities of antigen are 
used. This is interpreted as indicating that a 
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large part of the effective cutaneous anti 
bodies are actually fotmed m the skin itself 
Furthermore, Grove 2599 and Kahn 153 have 
shown that while the titer of humoral anti 
bodies in experimental animals is decidedly 
lower when the injection is given subcutane 
ously or intracutaneousi) than when it is 
made intravenously, the local hypersensitive 
ness is greater in the first instances Finally 
that the skin is a primary and independent 
producer of antibodies is indicated by the 
facts that simple chemical substances when 
mixed with foreign serum, sensitize on apph 
cation on or into the skin, that the allergic 
reaction thus elicited is confined to the skin, 
and that such procedures do not, as a rule 
evoke demonstrable antibodies in the blood 
serum (Haxthausen 259 *) 

That the skin also participates in the forma 
tion of antibacterial immune bodies was 
shown by Fernbach and Haessler 2 * 00 Tuft 
and Ins associates’* 01 demonstrated that the 
lntracutaneous route, with a one tenth dose 
of typhoid vaccine, produced a stronger and 
more lasting response than did all other routes 
with the exception of the intravenous, and 
even the latter route was less satisfactory in 
that the antibody titer was found to decline 
more rapidly Matsumoto 2502 observed that 
infinitely better immunologic results were 
achieved with bacterial vaccines when they 
were introduced directly into the skin than 
when they administered subcutaneously or 
intravenously, the best results were obtained 
when the vaccine was injected into a canthar 
ides blister Similarly, Hansel 2011 and others 
report better results with lntracutaneous ad 
ministration of pollen extracts in hay fever, 
particularly for coseasonal treatment when a 
rapid rise in antibody titer is urgent The 
present writers, on the same grounds, prefer 
the intradermal route for hyposensitization 
to dust 

Percutaneous experiments corroborate the 
importance of the skin n the formation of 
antibodies Repeated application of staphy 
lococcus toxoid to the skin produces not only a 
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local immunization of the treated skm site 
but also a general immunity In a series of 
experiments Mondolfo 2693 demonstrated that 
the skin areas that had been m direct contact 
with the toxoid contained a far greater anti 
body supply than did areas not previously 
so treated, thus it was observed that the 
former sites responded with only trifling local 
manifestations to injections of toxin w hile the 
latter gave necrotic reactions Tonkata and 
Ozu MW demonstrated experimentally (by ex 
cision of skin sites previously rubbed with 
immune salves) that more than 70 per cent 
of the antibodies found in the blood had been 
produced by the prepared skm area, whereas 
only some 30 per cent had been supplied by 
the other organs 

The question also arises as to which part of 
the skm — the epithelium or the corium — is 
capable of producing antibodies Clinical ob 
servations and the results of experimental 
investigation would seem to indicate that 
antibody production is dependent upon the 
cells of the reticulo endothelial system This 
system is represented by the Langerhans cells 
in the epidermis and cutis and by the endo 
thelium of the papillary blood and lymph 
capillaries This serves to explain the fact 
that both the epidermis and the cutis are in 
principle, capable of producing antibodies 
The presence of specific antibodies in the 
skin in certain allergic diseases, as proved by 
the experimental investigations discussed 
above, has, aside from its purelv theoretic 
interest, a far reaching practical importance 
For both cutaneous allergy and cutaneous 
immunity are dependent upon specific epi 
dermal and cutaneous antibodies this permits 
us to understand the biologic mechanism and 
diagnostic significance of skm reactions 
Moreover, the presence of antibodies in the 
skm explains the results m certain infectious 
diseases, of those therapeutic methods that 
employ attenuated virus as the antigen pro- 
vided it is introduced only into the epidermis 
(Jenner) This therapeutic approach also in 
eludes such procedures as the introduction of 
various antigenic substances (eg , tuberculin) 
by application or inunction (percutaneous 


sect Mongoeto U Gior d batter ol e immunol 22 163 1939 
Hot ToatKATt R and Oia S Ztscbr ( Immun taetsforsch u 
exper The rap % 413 1939 
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method of Petruschkv and Morn), scarification 
followed by inunction (cutaneous method of 
Ponndorf), and the intracutaneous method 
(Wolff-Eisner). The last-named route has 
recently been highly recommended by Tuft, 5605 
Kem, 2806 and others The use of percutane- 
ous hyposensitization in allergic contact der- 
matitis is discussed in greater detail on page 
205. 

While the skin assumes the largest share in 
the defense of the bod} by producing specific 
antibodies, the importance of certain mucous 
membranes should not be overlooked — par- 
ticularly those coming into intimate and direct 
contact with bactena and other antigens, such 
as the nasal and intestinal mucosa. Despite 
the fact that these linings lack the protection 
of the homy layer that provides the skin with 
an effective barrier, they nevertheless prevent 
bactenal invasion. The observations below, 
among others, strongly suggest that this im- 
munobiologic defense is mediated by the 
formation of cellular antibodies In this con- 
nection it is of more than historical interest 
that the Chinese, long before the time of 
Jenner, used the nasal route for vaccinating 
against smallpox, by inoculating cow-pox 
lymph into the mucosa (Blumenfeld) In 
animal experiments, Bussacca succeeded in 
immunizing rabbits against Bacillus para- 
typhosus B, pneumococci, and smallpox by 
way of the nasal mucosa. Similar attempts 
employing the membranes of the mouth and 
trachea were unsuccessful. More recently, 
topical nasal application has been used for 
active immunization against tetanus (Gold 170 *), 
diphtheria (Fraser et al., aw Dow* 04 ), and 
bacterial infection (Walsh 1 ™). The serum 
antibody titer was definitely increased in cases 
so treated. 

Experiments carried out particularly by 
Besredka m ha\e shown that the intestines 
likewise possess a particular ability to resist 
invading bacteria. While the French in- 
vestigator claimed that this mechanism does 
not depend on the intervention of cellular- 


■*TtTT,L J Lab X. Clin Med U-352, 1931 
*« Ke*x. R A . Choip. J , Roddy, R L.. and Bo*ow, S J 
Allergy* 125, IMS 

»- Fuses, D T . Dtvr\, E L . and Hauekv. K C Canad 
Pub Health J 31:576,1940 
Dow. R. P ibid 31- J‘0, 1940 


antibodies, the present authors are of the op- 
posite opinion (see p. 23). 

B. DERMATITIS (ECZEMA) 

1. Classification 

Xo other word in medical nomenclature is as 
loosely and as indiscriminately used as 
“eczema.” The term has long been — and 
still is — a veritable wastebasket for various 
undiagnosed forms of inflammatory skin le- 
sions. For this reason, the view is now widely 
held that it might be best to dispense with 
the word eczema entirely, and to replace it 
with terms based on etiology. At present, 
however, we are still obliged — despite re- 
markable progress in the last few years — to 
resort to some extent to morphologic criteria. 
Although "eczema” is a syndrome character- 
ized by certain definite clinical and histologic 
characteristics, it has its origin in the most 
diversified external and internal conditions. 
Unfortunatelv it is impossible to differentiate 
between eczemas and dermatitides by the 
simple expedient of considering the former to 
be due to internal and the latter to external 
causes. Furthermore, it must be especially 
emphasized that every dermatitis is by no 
means of allergic nature. On the contrary’, 
many a case is a reaction to an exogenous 
toxic agent, while others are due to diseases 
of the gastro-intestinal tract, endocrine dys- 
functions, metabolic disorders, and so on. 
Infections and parasitic agents also play an 
important part 

It would take us too iat afiold to uwdertake 
anything like an exhaustive discussion of the 
numerous attempts that have been made to 
classify “eczemas” into categones. The most 
significant efforts m this direction have been 
contributed by Sulzberger,* Stokes,® Bon- 
nevie, 2809 Burckhardt/’ 810 Robinson, 2811 and 
Epstein. 2812 

We propose to distinguish between eight 
principal groups: 

Contact Dermatitis (syn. epidermatitis, 
epidermitis) 


*•» Bovsetxe, P Aetiologie und Pathogene«e der Eksemkrank- 
heiten Leipzig Barth, 1939 
»»« Eubcehahdt, W Dermatologies 81- 196, 1910 
*» Roeissov, H VI Clinics 3 334, 1944 
■“Epstein, S Ann Allergy 2- 247, 1944 
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Allergic Dermatitis From \\ ithm 
a due to food 
b due to drugs 
\eurodermatitis 
Infantile Dermatitis 
Seborrheic Dermatitis 
Infectious and Parasitic Dermatitis 
Metabolic Dermatitis 
Dermatid 

A\hile this diMsion is based primarily on 
pathogenetic grounds, we are nex ertheless 
obliged to make at least some use of clinical 
criteria, as, for example, in the instances of 
infantile dermatitis, neurodermatitis, and se 
borrheic dermatitis 

\eedless to say , these groups do not repre 
sent sharply defined entities On the con 
trary , transitional forms are frequenth en 
countered, so that it is often difficult to know, 
for example, whether one is dealing with an 
infantile dermatitis or w ith seborrheic derma 
titis in an infant Moreo\er, not xery in 
frequently a single patient will present two 
types of ‘eczema" simultaneously — eg, con 
tact dermatitis and neurodermatitis Despite 
all these difficulties, adequate classification is 
absolutely essential for therapy based on etio 
logic considerations 

2 Contact Derxiatitis (Epidermatitis, 
Epidermitis) 

Contact dermatitis is the term that has 
come into general acceptance to designate the 
cutaneous manifestations caused by surface 
contact* with the excitant Howexer, some 
confusion has resulted from the use of this 
term The expression is most commonly un 
dexstjiod to refer ta allergic contact dermatitis., 
e\en though the word allergic is often omitted 
Act there are numerous instances of non 
allergic dermatitis produced by contact with 
chemicals and other substances For thera 
peutic as well as prophx lactic reasons, it is 
therefore necessarx to indicate specifically , by 
means of a proper term, whether one is deal 
ing in a gixen case with a nonallergic or with 
an allergic contact dermatitis 

Tor the sake of clarity, we prefer the dixi 


• It is apparent that agents produc ag contact dermatitis 
either daring dm cal exposures or when ippl ed as patch or other 
tests must first penetrate the natural barriers of the shin s surface 
and reach at least the hung ep dermal cells 


sion of contact dermatitis into the toxic and 
the allergic types The term toxic is em 
ployed not in the narrow pharmacologic mean 
mg, but rather in a broader sense According 
to the definition armed at by the Consulting 
Staff of the Dermatoses Inxestigations Sec 
tion of the Imted States Public Health Sen 
ice in 1942 K13 a primary cutaneous irritant is 
an agent that will produce a clmicaih mam 
fested irritation at the site of contact on the 
normal skin of a majority of persons not pre 
xiously sensitized to that substance if it is 
permitted to act in a gi\ en concentration in a 
gixen xehicle and after a gixen manner and 
length of exposure The irritation max be 
redness, papulation xesiculation ulceration, 
or other sign of damage at the site to which 
the irritant has been applied Substances of 
this type are for example, certain inorganic 
and organic acids alkalies salts solxents, 
oils, and dye intermediates that are capable, 
particularly after the skin has been trauma 
tized by friction light, heat cold, or exces- 
sixe perspiration, of exerting a nonspecific 
toxic (often caustic) action — in other xxords, 
there is usually a chemical and mechanical 
injury to the skin 

By contrast, a cutaneous sensitizer is an 
agent which is incapable of producing demon 
strable cutaneous changes on first contact, 
except in persons hypersensitixe to it, but 
which may increase the tissue capacity to 
react to subsequent exposure after a suitable 
latent period as manifested by dermatitis 
after further contact on the same or other 
parts of the bodx A primary irritant may 
also be a sensitizer depending on the concen 
tration of the chemical, the period of contact, 
and other conditions of exposure 

Other designations for contact dermatitis, 
in the broader sense are dermatitis xenenata, 
industrial dermatitis occupational dermatitis, 
and, as proposed by Downing ergoderma 
tosis’ (Greek *pyov, work,” and 3<ppa, 

‘ skin’ ) Epstein"* 1 ’ has recently adx anced 
the term epidermitis’ and Templeton, 
epidermatitis,” as indicating the shock tissue 
and the pathologic findings more preciselx, 
and axoiduig the ambiguity of thought in 

xu pfnnjlowi 1&\ Kt gation Sect on l 5 Pub Health Service 
Arch Dermat- A Syph 4s 1167 1942 
Downing J G Arch Dermat A S>pb 11 12 1919 
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herent in the word “contact,” since the aller- 
gen need not always reach the epidermis from 
without. Table 57 presents a number of 
synonyms for the two subgroups of contact 
dermatitis, containing terms frequently found 
in the literature. 

It cannot be denied, howe\er. that it is 
often difficult to determine whether a given 
case is one of toxic or of allergic contact derma- 
titis. The clinical pictures, especially in the 
advanced stages, are identical Moreover, 
Miescher* 13 has shown that while the histo- 
logic finding of spongiotic vesicles is charac- 
teristic of the allergic eczematous reaction, it 
is not, in itself, conclusive evidence: for this 
type of reaction is also elicited by agents of 


was suggested by Schwartz* 6- ’ 1 He believes 
that this is achieved chemically by affecting 
the pH of the sweat, which in turn affects the 
ability or capacity of sweat both in its action 
as a solvent for and as a neutralizer of external 
irritants. He emphasized that if a worker is 
exposed to an alkaline irritant and has a 
markedly acid perspiration, the latter would 
tend to neutralize the chemical, while if his 
sweat is alkaline it would enhance the irritant 
action of the alkali In this connection should 
be mentioned the observations of Zmgsheim, 2622 
who employed the method of Burkhardt 3623 
Zingsheim found that the capacity of the skin 
to neutralize alkali varied with certain derma- 
toses, in occupational and age groups, and 


Tabu: 57 —Synon\ms for the T*o Types of Contact D'rmatitis 


Toxic contact derma titj« (Burckhardt** 1 *) 
Xonsensitization dermatitis (Downing 1 * 1 *) 
Noneczematous industrial dermatitis (Foerster 5 * 1 *) 

Ln'pecific contact eczema (Becker and Obermay er 5 * 1 ') 
Eczematoid contact dermatitis (Xetherton 5 * 15 ) 

Tone epidermitis (Epstein'* 15 ) 


Traumatic contact dermatitis 


AjJergic contact dermatitis (Burckhardt'* 10 ) 
Sensitization dermatitis (Downing 511 *) 

Eczematous industrial dermatitis (Foerster** 1 *) 
Eczematous contact-tj pe dermatitis (Sulzberger*) 
Specific contact eczema (Becker and Obermay er 5 * 17 ) 
Eczematous contact dermatitis (Xetherton 5 * 1 ’) 

| Allergic epidermitis (Epstein 5 * 15 ) 

. Allergic occupational dermatitis of contact type 
True eczema (German school) 

Dermatitis eczemato'a 


proxed toxic nature. The principal difference 
is that in toxic contact dermatitis, patch tests 
with nontoxic concentrations of the causative 
substance (ie., those incapable of causing 
reactions in normal individuals) are negative, 
white in the allergic form they are positive. 
Finally, it cannot be denied that toxic irri- 
tation of the skin often pax-es the way for a 
specific allergization. 

Important constitutional conditions favor- 
ing the acquisition of contact dermatitis are 
oily skin, ichthyotic skin, and hyperidrosis 
(Stokes 5620 ). 

The possibility that a worker’s diet has an 
influence on susceptibility to external irritants 


*“ Idem JAMA 115. *13. 1940 
*“Foe»stei,H R.WiseonsmM J W: 377. 1941 
* 11 Becxes, S W . and Obe»xaye», 11 E . Modem Dermatology 
and Syphilotogy Philadelphia Lippincott, 1940 
»*\rraEITO'., E W • Pennsylvania SI J 48 1015, 1945 

*“♦ Mieschz*. G Arch I Dermal u Syph 177:8, 1938 

** Sxozrs, J H:J A M A W 1127, 1932 


with the degree of allergization. The neu- 
tralization time was found to be prolonged in 
laborers, bricklayers, masons, and the like 
Contact dermatitis is constantly assuming 
greater significance. Schwartz" 624 showed that 
the annual incidence of occupational derma- 
toses in the United States, even before World 
War II, affected at least 1 per cent of all in- 
dustrial workers, and more time is lost from 
work because of them than from any* other 
occupational disease. Still more important, 
however, is the fact that the incidence is rela- 
tively much higher in certain industries. 
Thus, 20 per cent of all occupational derma- 
toses are encountered in metallurgy industry ; 
next in order of frequency are those among 
domestic help and food industry workers. 


W Schw\»tz, L : J Indiana State XI A 31- 379, 1938 
***• ZlNCSHEne, M Dermal Wcbnschr 119 2oS, 1940 
Bc*CKHa*i>T, W Arch f Dermat u Syph 178 1, 1938 
“‘Schw»*K.L J A XI A 111- 1523. 1938 
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Foerster,’ 6 ’ 5 Lane, 26 5 and Hall’ 6 ' 7 ha\e pointed 
out that, exclusrve of industrial accidents 
skm conditions represent approximately 6.3 
per cent of all occupational diseases Here 
again it is interesting to note that the majority 
of the cases are caused b> some toxic agent 
In a series of no less than 10 000 instances of 
occupational dermatosis Schwartz" 6 ’ 8 found 
only 18 per cent to be of strictlj allergic origin 
However, this too vanes with the industry 
Thus, the allergic form of occupational derma 
titis occurred more frequently in the manu 
facture of munitions than m other war plants 
(Schw artz 26 ’ 9 ) Klauder 2630 analyzed o27 cases 
diagnosed as occupational dermatitis accord 
mg to the actual causes In only 12 5 per 
cent could a sensitization dermatitis be es 
tablished, due to petroleum products anti 
corrosion oils, linseed oil, vanilla, cinnamon, 
insecticide glue, chemicals, permanent wave 
lotion, scalp lotions, rhus, ragweed, chiysan 
themum, and colored paper However, klau 
der placed the large group of cases caused by 
turpentine and chromates in the primary 
irritant group without routinely stud} mg 
them with the patch test method for contact 
allergy Many authors believe that derma 
titis from turpentine always connotes sensi 
tization and previous exposure (Perutz) 

The fact that the combination of toxic and 
allergic actions may be operative in industrial 
dermatitis is being increasingly recognized 
However, it is often difficult to evaluate cor 
rectly in some cases to what extent the con 
dition is caused by primary irritant properties 
of the chemical agent and how much is due to 
an allergic hypersensitiveness to it 

Compilations of the primary irritants and 
skin hazards involved in various occupations, 
and their prevention, are available from sev- 
eral sources, including \\ eber 2631 and 
Schwartz 263 ’ 

Physicians obliged to deal with industrial 
cases should be familiar with the compensa 
tion laws of their own states The medicole 


« a FOERSTER HR lb d 107 247 1936 
**Lane C G bd 111 1 j21 1938 
«* Hail E R J Tennessee V! A 34 22 1941 
Schwartz L J Alle gy II 318 1940 
* « Idem Ann Allergy 2 3! 19+4 

HMKlAEDER J V Arch Dermat 1 «>pb 48 5 9 1943 
to W eee* l F lb d 3a 12+ 193 

xii Schwartz L Occupal anal D seasesof theSlin Baltimore 
W illiams &. W ilk l ns 1943 p 296-344 


gal aspects of occupational dermatomes are 
thoroughl} discussed by Foerster 6 Sulz 
berger and Tinnerud 2631 Blaisdell 2635 Sapping 
ton 2636 and Schwartz " 637 Because of tompen 
sation claims it is important to determine 
whether a dermatitis is of industrial origin 
The Committee on Occupational Derma 
to«es* 5 ’ 8 set forth the following criteria for the 
diagnosis of occupational dermatoses 

a) An occupational dermatosis is one in which the 
rfile of an occupaUonal causal (major or contributor}) 
factor has at some previous time been estal 1 shed be 
>ond reasonable doubt 

b ) The person has been working in contact with an 
agent know n to have produced similar changes in the 
skin 

c) The time relationship between exposure to the 
agent and the onset of the dermatosis is correct for that 
particular agent and that particular al normality of 
the skin 

d) The site of the onset of the cutaneous disease 
and the site of maximum involvement are consistent 
with the site of maximum exposure 

t) The lesions present are consistent with those 
known to have followed the reputed exposure or 
trauma 

/) The person is emploj ed in an occupation in 
which s milar cases have previousl} occurred 

g) Some of the person s fellow workers using the 
same agent are known b> the examiner to have similar 
manifestations due to the same cause 

h) So far as the examiner can ascertain there has 
been no exposure outside of occupation that can be 
implicated 

*) If the diagnosis is dermatitis the following items 
are important 

(1) Attacks after exposure to an agent followed 

b> improvement and clearing after cessa 
tion of exposure constitute most convincing 
evidence of the occupational factor as a 

(2) The results of patch tests performed and in 

terpreted by competent dermatologists 
corroborate the history and the examination 
in the majorit} of cases 

However lapse of time between exposure 
and examination, impossibilit} of obtaining 
an accurate histot} , prev ious treatment, a 
combination of occupational and nonoccupa 
tional cutaneous disease and various other 

>•» Foerster HR JAMA 111 1542 J938 
i^Silzbercer M B and Finnzrcd C IV JAMA III 
1>28 1938 

Blaisdell J H Arch Dermal 4. Sypb 39 69 1939 
** SCPPIVCTOV c O Med colegal Phases of Ocnjpat oral Dis- 
eases Chicago Indust Health Bk Co 1939 

SCHWARTZ L Ann Int Med 18 500 1943 
» Lane C G Devme C C Dowsing J G FOERWER H 
Oliver E A and Sclzbercei MB JAMA 118 613 
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factors prevent the application of am criteria 
in certain cases It is also realized that all 
the suggested criteria will not fit e\ery indi- 
vidual case. However, a careful weighing of 
the evidence obtained by detailed history and 
examination in the light of these standards, 
should aid in the interpretation of the occu- 
pational relationship. 


by eve ret ion of carbon dioxide the skin is 
able to neutralize to a certain extent the 
alkali with which it comes in contact. This 
process is delaved m individuals whose skins 
have become relatively less resistant to alkali 
The same mechanism is probably involved in 
the majority of cases of dermatitis due to soap 
or other alkalies, which are the principal 

! 






Fig 306 Toxic Contact Dermatitis Dct to \\ orkinc with Cement 


TOXIC CONTACT DERMATITIS 
The majority of cases begin as erythema, at 
first sharply limited to the skin site touched 
by the irritant. Later the condition becomes 
papular, vesicular, and even pustular if second- 
arily infected. Quite commonly these lesions 
spread beyond the borders of the contact zone 
when the nova is carried to other parts of the 
— as, icri evampte, \o Vne gem\a\ia. 
Occupational primary irritants may be 
roughly divided into four groups: 

The first type comprises keratolytics and 
other substances capable of e'eaving or other- 
wise damaging the homy laver of the skin. 
This group consists chiefly of caustics and 
alkalies. The valuable work of Burckhardt 2ra 
and of Sulzberger and Baer 169 h3s demonstrated 
that in patients with cement dermatitis 
(‘‘mason’s eczema”) there is a decrease in the 
resistance of the skin to alkali (Fig 306). The 
lowering of the threshold of reaction was found 
to be directly proportional to the ability of 
the individual skin to neutralize alkali. In 
other words, exposure to cement produces 
dermatitis in persons whose skins neutralize 
alkali slowly. Burckhardt demonstrated that 



Fig 307 Toxic Contact Derm vtitisDce to Laundry 
Soap Carried to Tace b\ Hands 


causes of dermatoses in housewives (Fig 307), 
domestic servants, dishwashers, laundresses, 
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and even surgeons This was largely con 
firmed by Theiler 2639 who found that of 74 
cases of dermatitis in housewives 46 were due 
to the use of alkaline washing agents and 
waxes containing turpentine 26 reacted on 
patch testing to alkalies and turpentine 1 1 to 
alkalies alone 9 to turpentine oil alone and the 
remainder to clothing cosmetics nickel pnm 
rose and medicaments \\ h le the hyper 
sensitiveness to turpentine was allergic in 
character the cases due to alkales were 
shown to have an impaired alkali neutraliza 
tion capacity of the skin by means of the 
Burckhardt test As Klauder pointed out the 
eczematogenous action of all alkaline cutane 
ous detergents may be explained by the con 
cept that in these cases an alkaline substance 
becomes an irritant in a concentration to 
which the normal skin does not react The 
mechanism underlying this form of hyper 
sensitiveness is pathergic and should not be 
confused with allergic hypersensitiveness to 
soap The latter is quite rare and when 
present is usually due to coloring matter 
perfumes and other extraneous ingredients 
and only very occasionally to the alkali or 
fatty acids On the other hand— as has been 
demonstrated by Burckhardt 317 in experimen 
tal animals and b) Jordan and his asso 
ciates 640 in clinical experiments — the alkali 
in the soap b> reason of its degreasing action 
paves the way for other agents to allergize the 
skin 

The second group of primary toxic irritants 
includes substances that are either fat solvents 
or are themselves soluble in fats lipoids and 
oils 

The third group is made up of chemicals that 
can readily come into contact wit’n t’ne 'living 
cells such as the dyes paraphenylenediamine 
dinitrochlorbenzol and amido azotoluene hy 
drochloride 

The fourth group is the most heterogeneous, 
it embraces primarily irritant chemicals such 
as explosives (tetryl trinitrotoluene) and 
rubber accelerators (paranitrosomethylamhne 
mercaptobenzothiazole and tetramethylthiu 
ran disulfide) 

In view of the fact that the incidence of 
toxic contact dermatitis is constantly increas 

KWTBE1LES E Dermatolog a 84 133 1941 
J W Dolci F and Osaora 
119 1001 1940 


ing and that it very commonly causes at least 
temporary disability the prophylaxis of this 
occupational disease is assumi ig increasing 
importance Prevention of industrial derma 
titis has received adequate attention only in 
the past few years There are various ap 
proaches to this problem the choice depend 
ing on whether the fault lies in the hygienic 
conditions of the plant or in the hygienic 
habits of the workers and on whether the 
substances encountered in the work are th<* 
causative agents or whether the methods 
employed to remove them from the skin are 
harmful 

The physician in charge should be in perma 
nent consultation with the plant management 
and when necessary, with safety engineers 
and the plant chemist T1 e following pre 
ventive and protective technic is recommended 
by the leading authorities including Schwartz 
and Tulipan 717 Downing and Welch 5 " 41 
klauder 642 Osborne and Jordan 2643 Toers 
ter 2641 and Eller and Schwartz 868 The pro 
phyhxis should begin with selective employ 
ment Before being accepted new workers 
should be carefully examined for evidence of 
eczematous hypersensitiveness in general but 
various skin infections including ringworm 
should also be given proper attention since 
such conditions may pave the way for aller 
gization In industries m which the materials 
handled are known to be highly allergenic — 
as in factories where synthetic dyes and com 
plex organic compounds are manufactured — 
new applicants should be patch tested with 
the chemicals with which they will have to 
work and persons found to be hypersensitive 
should be rejected Needless to say this 
procedure does not guarantee that individuals 
failing to react will never acquire a skin dis 
ease but the elimination of originally hyper 
sensitive individuals will have been accom 
plished However the danger of sensitizing 
the applicant by means of the tests should 
not be overlooked In place of the particular 
occupational chemicals Sulzberger and Baer” 21 
recommend pre employment patch testing with 


* Do»hin< 5 J G and W eioi C E New England J Wed 
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the commonly encountered eezematogenic 
allergens (see list on p. 7(H). 

Maintenance cf the workers in a state of 
physical and mental well-being, attention to 
the hygienic conditions of the place of em- 
ployment, introduction of safety devices, and 
mechanization of manual procedures, where- 
ever possible, are all of primary \alue The 
personal hygiene of the worker comprises 
cleanliness, including a shower after work, 
and suitable applications to the skin: these 
should be obligatory. Work clothing should 
not be worn on the street or for e\ eryday pur- 
poses. Frequent changes of work clothes 
should be provided by the management, es- 
pecially where oils are used in industrial 
processes. All employees should be periodi- 
cally inspected and those show ing evidence of 
irritation should be immediately excluded from 
their particular work. Substances with high 
eczematogenous indices should be eliminated 
or replaced, if possible Processes involving 
the use of injurious chemicals should be com- 
pletely enclosed. Where the irritant is a 
dust, fine powder, smoke, fume, or vapor, 
adequate local or general exhaust ventilation 
should be provided. The worker should be 
protected against irritating substances by 
wearing suitable protective clothing, such as 
fabric-lined rubber gloves, protective sleeves, 
aprons, masks, and goggles, and by the appli- 
cation of protective creams or liquids (de- 
scribed below) Soaps containing abrasives, 
excessive cocoanut oil, and free alkali are to 
be avoided. 

A particularly important point is the pre- 
vention of dermatitis due to prolonged ex- 
posure to an alkaline cleanser (including soap). 
This may be achieved by the use of sulfonated 
oils, preferably vegetable oils, or “wetting 
agents.” They emulsify the dirt and grease 
on the skin, and, being water-miscible, can be 
used as skin cleansers. Moreover, they have 
the additional advantage of not defatting the 
skin. Schwartz 56 * 5 recommends a mixture of 
sulfonated castor oil with 2 per cent of fatty 
alcohol sulfates. Klauder and his associates 5616 
recommend various combinations of sulfon- 
ated olive oil, light liquid petrolatum, sulfon- 
ated neat's foot oil, and aqueous solution of 

Scswato, L. Pub Health Rep. 54. 1183, 1911. 

V,C*osa.E R., and Beowx, H Arch Dermat. 

4- Sjrph 41. ijl i 1940 


gelatin, with or without added alcohol sulfate. 
Alkvl sulfonates are thought by some to pro- 
duce dermatitis less often than the sulfonated 
oils, and Sulzberger suggests: 

Percentage 

Cetvl alcohol 10-20 

Sodium laur>l sulfate 1 

Glycerin 10 

Water 61-74 

Readily available soap substitutes include 
Actdolate Skin Cleanser (National Oil Prod- 
ucts Co , Hamson, X J ), consisting of sul- 
fated vegetable oils with water and mineral 
oil, and Lovvila Cake (Westwood Pharmacal 
Corp , Buffalo 2. X Y ), containing 5 per cent 
laurvl sulfoacetate diluted in bentonite. 
Another synthetic detergent, pHisoderm (Fair- 
child Bros and Foster, New York 13, X. Y.) is 
a cream composed of a sulfonated ether, petro- 
latum, lactic acid, and wool fat cholesterols. 
Workers who are soap- or alkali sensitive, or 
who already have chronic dermatitis or dry 
fissured skins from the use of ordinary indus- 
trial cleansers, should use skin cleansing agents 
other than soaps 

The importance of cleansing agents in the 
causation of occupational dermatitis has only 
recently received adequate attention (Lane 
and Blank, 5647 Schwartz, 5643 Klauder and his 
associates 5646 ) It has been shown that a 
great number of cases of industrial dermatitis 
are caused annually not by the substances 
encountered in the work itself, but by removal 
of these chemicals by methods harmful to the 
skin (Overton 649 ) improper ctemsuvg agents, 
as well as improper use of substances that 
are in themselves harmless, are responsible 
for more cases than is the occupational ex- 
posure itself (Homer 56019 ) A formula for a 
suitable industrial skin cleanser, according to 
Schwartz, 5613 is - 

Cm. 

Neutral toilet soap 30 

Colloidal day (bentonite or kieselguhr) 30 

Santomerse or other synthetic detergent 10 

Lanolin 3 

Perfume I 

Mix the colloidal cla\ and Santomerse. Heat the 
soap and lanolin and mix with these This may be 
pressed into cate form, or 25 parts of com meal may 

x- Lane, C G , and Bca>tc, I II J A 31 A 118 804,1942 
»»SCHWAxrr. L M Clin North America » 1195, I 'i 
~»Ovt*ton.S Bnt-J Dermal «• 25a, 1929 
»Hoimi.S C Lancet 2. 213, 1954 
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be added to make up 100 parts, and the mixture then 
made into a pow dered soap 

Another method for the prevention of occu 
pational dermatitis was suggested by Prosser 
White, 1383 in the control or neutralization of 
chemical irritants wherever practicable 
Thus, alkaline liquids may be neutralized by 
acetic acid (vinegar), citric acid (lemon juice), 
or weak sulfuric acid, followed by thorough 
rinsing in distilled water For acid or oxidiz 
ing substances, a weak, alkali or reducer is 
indicated More recently, Anderson 5851 again 
stressed the approach that chemical antidotes 
to the primary skin toxin should be sought 
They act by (a) neutralization or (b) detoxi 
fication by forming an insoluble or innocuous 
compound Examples of the former have 
already been given An example of the latter 
would be the oxidation of chromium com 
pounds into innocuous metallic salts by sodium 
sulfite In still another procedure, the phe- 
nomenon of adsorption might be utilized, 
using adsorbent powders such as charcoal and 
kaolin Finally, the unusual emulsifying and 
detergent properties of the new wetting agents 
might be employed to remove toxic chemicals 
from the skin, both in prevention and perhaps 
even in therapy of the actual dermatitis 

Another practical approach is the use of 
protective preparations applied to the skin 
before work They must be sufficiently ad- 
herent to the skin, incapable of sensitizing, 
and, according to the nature of the work, 
should be greasy, nongreasy, or waterproof, 
or particularly adapted for certain effects and 
purposes (formulas 1 to 7, below) A number 
of useful preparations based on similar prin 
ciples are commercially available 

Formula 1 has a pH of 5 4 and is therefore 
recommended w hen there is prolonged contact 
of the hands with soapy water 

Percentage 


White wax (USD 10 0 

Hydrous wood fat 5 0 

Giycery l monostearate* 12 5 

Stearic acid 2 0 

Petrolatum 70 5 


*.1 A*ft>ERSON N P Indust Jled 12 584 1943 Arch Demul 
L Syph 49 176 1944 

* Glyceryl monostearate may be obtained as Xerol A (Fries 


Formula 2 serves to waterproof the skin 
and is recommended when there is prolonged 
contact with water 


W hite w ax (U S P ) Pe J« n ^ e 
Hydrous wool fat a 0 

Sulfonated olive oil 10 0 

Petrolatum 75 0 


Formulas 3 and 4 are clean nongreasy prep- 
arations that dr} on the skin and do not rub 
off Use of these is indicated, therefore, in 
diy work, as a protection against dust-borne 
irritants, and to avoid soiling of material or 
objects by the protective Formula 3 is 
smeared on the skin, whereas formula 4 is 
liquid and applied bv means of a brush or 
swab Formula 3 is 

Percentage 


Glyceryl monostearate 12 0 

White wax (US P) 12 0 

Wool fat 6 0 

Cholesterol 1 0 

Sodium silicate commercial solution 5 0 

Ammonium hydroxide 10 per cent solution 0 5 

Water 63 5 


Melt the white wax glyceryl monostearate hy 
drous wool lat and cholesterol m one pot Add the 
sodium silicate and ammonium hydroxide solutions to 
water previously heated m another pot Stir the 
aqueous solution into the wax mixture 

Preparations of mastic solution in acetone 
will dry and leave a film on the skin Formula 
4 is 

Percentage 

Ethyl cellulose 5 0 

Mastic 8 0 

Castor oil 1 0 

Acetone 86 0 

Use whole mastic not powder Allow the mastic 
to stand in the acetone overnight A residue remains 
Use the supernatant fluid as a solvent for the other 
ingredients Apply the liquid by means of a brush 

Formula 5 typifies a protective ointment 
containing nonirritant chemicals to neutralize 
industnal irritants For instance, boric or 
benzoic acid are used to neutralize alkali, 
soaps and magnesium hydroxide to neutralize 
acids, and oxidizers such as dichloramine T 
or the various peroxides to detoxify vesicant 
gases. 
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Magnesium carbonate 5 

Talc 5 

Soap 30 

Lanolin 30 

Cantor oil 2S 

Duponol 2 

Perfume q s 

Mix soap, lanolin, and cantor oil Incorporate 
magnesium carbonate and Duponol 

A protective ointment which permits inert 
powders to adhere to the skin, forming a pro- 
tective covering against skin irritants is illus- 
trated in Formula 6. The powders may be 
calamine, zinc oxide, iron oxide, kieselguhr, 
bentonite, and so on. This type is recom- 
mended for exposures to w ater-insoluble aller- 
genic substances such as the chemicals used in 
the manufacture of explosives, and for protec- 
tion against mechanical irritation due to abra- 
sives, sharp pieces of glass, particles of steel, 
and thorns or fuzz on flowers, fruits, and 
vegetables: 

Percentage 

Zinc oxide 5 

Talc 5 

Iron oxide 1 

Irish moss 2 

Gum benzoin 2 

Water 10 

Alcohol 15 

Vanishing cream 60 

Dissolve Irish moss in water Dissolve benzoin in 
alcohol. Mix with powders and incorporate into 
vanishing cream. 

A protective application against the photo- 
sensitizing action of heavy coal tar distillates 
and oil distillation residues, as well as exces- 
sive sunlight will be found in Formula 7. 
Such physical light screens as menthyl salicy- 
late, esculetin, benzyl salicylate, quinine 
oleate, tannic acid, and tannates may be in- 
corporated: 

Percentage 

Lanolin 5S 

Castor oil 30 

Titanium dioxide 5 

Menthj I sahcj late 5 

Duponol 2 

Perfume q s. 

Melt lanolin and mix with castor oil. Incorporate 
titanium dioxide, menth} 1 sabc) late, and Duponol 

Active treatment should begin with prompt 
and effective therapy of minor injuries, and 


continued observation of them until healed. 
Once a dermatitis of some seventv has de- 
veloped, the patient should be removed from 
or at least protected against further contact 
with the causative agent, and appropriate 
dermatologic procedures should be instituted. 
If, on the other hand, the dermatitis is only 
beginning to appear, the hardening treatment 
of Schwartz and Tuhpan 717 is to be recom- 
mended. According to this method, the pa- 
tient continues to work while receiving local 
treatment Very frequently the inflammation 
of the skin will disappear after a period of 
about two weeks Where this does not occur, 
the worker must be removed from the job 
temporanlv and, if trouble develops upon re- 
turn to work, advised to follow a different oc- 
cupation. It should be pointed out that in 
toxic contact dermatitis the mechanism in the 
majority of cases of "hardening” is not one of 
hyposensitization or deallergization, but 
merelv of acquisition of nonspecific skin toler- 
ance to chemical and physical irritation On 
the other hand, in allergic contact dermatitis 
the observations of Peck, Gant, and 
Schwartz.*' 11 along with their review of the 
literature, seem to indicate that the process 
is a hyposensitization, or in our optnton one 
of deallergization Koch WS5 confirms the oc- 
currence of a gradual regression of occupa- 
tional dermatitis in some instances despite 
continuation of work, although the majontv 
of his patients remained subject to dermatitis, 
and thinks that the only possible explanation 
is a hyposensitization, thereby presupposing 
specific allergic processes, although granting 
that various other factors may play a part 
allergic contact dermatitis 
While toxic contact dermatitis accounts for 
the majoritv of cases of industrial dermatosis, 
in dermatitides generally the allergic form is 
far more important. The chapter on contac- 
tants includes a list of the more common aller- 
gens and affords numerous pertinent examples 
and illustrations. Here w e shall deal princi- 
pallj’ w ith the question as to whether cutaneous 
contact allergy in man is based on an antigen- 
antibody mechanism, along with some com- 
ments on the diagnosis and therapy. 

=®=PICX, S 11, Ga>-t, J. Q , ind Scawtirz, L. Indust Med 14. 

214, 1945 

aa Koch, F Med. XlmiE 37: 1100. 1941. 
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Strauss and Coca* 644 champion the vie % that 
contact dermatitis is the expression of a 
strictly ep thehal hypersensitiv eness without 
hovi ev er involving antibodies Among other 
arguments advanced by Sulzberger 69 is the 
point that antibodies capable of sensitizing 
the skin passively cannot be demonstrated in 
cases of contact dermatitis with even the 
verj highest degree of sensitivity It is 
true that the presence of circulating antibod es 
— the so called Prausnitz Kuestner antibodies 
— can rarely bj proved although positive 
results have been reported by Bering 2655 
Ensbrunner * 8 Bizzozero and Ferrari 2646 Ur 
bach 413 and others But as the senior 
vv riter 14 3 has shown the presence of cellular 
antibodies can unquestionably be demon 
strated by the Urbach Koemgstem blister 
content method There are mail 36 reported 
instances of successful passive transfer of 
allergic contact dermatitis presenting in the 
recipient the clinical and— so far as examined 
histologically — the microscopic picture of a der 
matitis (see p 153) In all of these cases the 
passive transfer was possible only with the use 
of the contents of spontaneous blisters or of 
cantharides-induced blisters raised on the 
specifically irritated skin site the response was 
invariably a late reaction Figures 40 and 
41 show the clinical and histologic picture of a 
dermatitis produced by such passive transfer 
The sensitivity can be transferred by this 
method not only in spontaneously occurring 
allergic contact dermatitis but also with uni 
form success in that experimentally produced 
with 2— t dimtrochlorbenzene (Mom and 
Noussiton 340 Ballestero and Mom’ 6 ”) 

The mechanism leading to the appearance 
of such contact dermatitis must be regarded 
as one of true allergization This view is 
supported by the fact that the condition can 
be evoked under suitable circumstances in 
an> human being or animal It will be re 
called that deliberate allergization of the hu 
man skin resulted in dermatitis in 100 per 
cent of the individuals exposed to primin 
(Bloch) mtrochlorbenzene (Wedroff and Dol 
goff 163 Sulzberger and Baer 169 Ballestero and 


« Straus H W and Coca A F J Immunol 33 21S 1937 
<*» Bering F Dermat Wchns hr 108 216 1939 
** Bizzozero E and Ferrar A V Go hi d deimat e 
f 72 3 1931 

BaVVESTERO L H and Mon A M Ana A!U E? 3 U 191S 


Mom 2 5 ) nickel (Schittenhelm and Stockin 
ger) and arsphenamine (Trei Nathan and 
Munk) And we may refer again to the aller 
gization of the skins of animals by exposure 
to nickel (Ualthard) to ursol (R L Majer) 
to potassium persulfate (Urbach Zitzke) to 
phenylhydrazine (\\ Jadassohn) and to other 
substances (see p 4 j) 

Particularly noteworthy however are the 
ingenious experiments of Landstemer which 
show that the mechanism on which the hyper 
sensitiveness of contact dermatitis is based is 
not different from that of any other allergy — 
l e it is an antigen antibody reaction Land 
sterner and Chase 2858 were able to allergize 
guinea pigs to simple chemicals such as 
piciyl chloride and 2 4 dinitrofluorbenzene 
by mtraperitoneal injections of conjugates 
made by combining the chemicals with homo 
logous erythrocyte stromas in vitro and to 
produce anaphylactic death by injection of 
this mixture — thus unequivocally demonstrat 
ing the formation of specific antibodies In 
animals similarly prepared epidermal appli 
cation of the same chemicals called forth a 
typical contact dermatitis These authors 
thus showed that a single allergenic agent can 
produce either contact dermatitis or classic 
anaphylaxis thereby proving the basic identity 
of the two reactive mechanisms Land 
Steiners experiments also serve to explain 
how the clinical picture of contact dermatitis 
can be elicited from within by ingestion or 
injection (e g in cases of h> persensitiveness to 
quinine mercury methenamme arsemcals 
ot chloial hydrate) This observation lm 
pelled Sulzberger to use the term contact 
type dermatitis rather than contact der 
matitis 

On the basis of all the facts presented we 
hold that allergic contact dermatitis is 
based on the presence of cellular antibodies in 
the skin For the purpose of passive transfer 
they may be rather readily obtained by means 
of the blister method One of the reasons 
why it is so seldom possible at present to 
demonstrate an antigen antibody reaction in 
contact dermatitis is that the antigen usuall> 
consists of a hapten (eg a simple chemical) 
conjugated with altered skin protein With 

KI Lakdsteiser K and Chase M W J Expe Med 73 431 
194 
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out employing this complete antigen, it is 
naturally impossible to demonstrate an anti- 
gen-antibody reaction. 

However, it cannot be expected that e\ ery 
attempt to demonstrate antibodies — even in 
cases presenting definitely allergic phenomena 
— will necessarily be successful, but, as Doerr 
has pointed out, unequivocal results in a num- 
ber of cases of a given type of hypersensitive- 
ness are adequate proof of the allergic nature 
of the syndrome in question. On the other 
hand, as shown above, a contact dermatitis 
may be toxic and not allergic in origin. More- 
o\ er, toxic phenomena probably play a part in 
many instances of allergic contact dermatitis 
For these reasons, the etiolog} must be proved 
in every single instance, either by means of 
patch tests or by appropriate avoidance and 
re-exposure trials. 

Allergic contact dermatitis is almost in- 
variably acquired as a monox alent hvpeT- 
sensitiveness. This is gradually transformed, 
as a result of further allergization, into a 
polyvalent hypersensitiveness, which in turn 
is finally superseded by a state of complete 
loss of specificity, in which the shm becomes 
nonspecifically h> persensitive This state 
may properly be termed pathergic contact 
dermatitis. 

However, this concept must not be called 
upon to justify the assumption that e\er\ 
dermatitis due to chemical or physical injurv 
is primarily allergic. In other words, one is 
not entitled to refer to “polyvalent” allerg} 
as a convenient explanation of every case 
Xor is a given case automatical!} to be re- 
garded as an allergic dermatitis just because 
the patient manifests some other allerg}- (e g , 
to a food), for the dermatitis is not necessanl} 
related to the known hypersensitiv eness 
The presence of such a food allerg}- may, at 
most, be interpreted as an indication of the 
organism’s readiness for allergization — a gen- 
eral predisposition that may also favor the 
development of an allergic contact dermatitis 

Just as in toxic contact dermatitis (see p 
693), so too in experimentally produced al- 
lergic dermatitis, the acid-base balance of the 
body seems to influence the cutaneous reac- 
tions. According to Horn, 2659 an alkalinizing 
dietary regimen favors the appearance of 

Sf - R*v argent dennatosif 26- 119. 1941 


severe cutaneous lesions, with a short reaction 
time and marked subjective symptoms, after 
experimental sensitization with 2,4-dinitro- 
chlorbenzene Moreover, distant reactions 
or flares of present or previous dermatitic 
areas or of skin tests were noted On the 
other hand, an acid regimen diminished, de- 
la} ed, or even prevented the production of 
inflammatory cutaneous reactions How- 
ever, this question is not entirely settled on 
account of the contradictor}- results described 
on page 67. 
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The pictures of acute, subacute, and chronic 
dermatitis (Tigs 308, 309, 310) are too well 
known to require any description here The 
outstanding characteristic is the polymor- 
phism of the efflorescences, the irregular, 
circumscribed, and intensely pruritic plaques 
are composed of inflammatory erythematous 
papulov esicular individual lesions accompanied 
by oozing or crusting, according to the phase 
in which the dermatitis happens to be. Cor- 
responding to the inflammatory changes in the 
epidermis and in the papillary bod} , the histo- 
logic picture presents an intra- and intercellu- 
lar edema, spongiosis, acanthosis, and para- 
keratosis in the epidermis, along with acute 
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Fic 309 \llercic Contact Dersiatiiis Due to Dye 
(Parapjien ylened amine) Used by 
Turrier 



Machinist Due to Abrasive (Car 
borlndlm) in Grinding Wheel 
Patch test th th s substance as pos tern pat ent 
but negat ve in three cont ols 


hyperemia exudat o and infiltration m the 
cutis In chron c forms t) e skin becomes 
thickened and lichen lfied and s often broken 
by painful fissures As a result of scratch ng 
and other forms of injurv a secondary infec 
tion may ensue 

In the beginning the dermatitic manifesta 
tions are confined to the sk n area directly 
exposed to the effect of the allergen (I'm 
311) later hoixever there is quite frequently 
a more or less extensive spread of the lesions 
This may result either from the carrying of 
traces of the antigen to other skin sites by 



Fic 311 Allercic Contact Dermatitis Due to 
Dye in Socks 

means of the hands and clothing or from auto 
sensitization Miescher 2660 has speculated on 
a third mechanism mediated by a chemical 
reflex 

Since the location of the primary site of 
eruption is an important clue to the possible 
etiologic agent a list of the more common 
localizations is presented in Table aS 

Inasmuch as allerg c contact dermatit s can 
i ot be different a ted on clinical or h stologic 
grounds from tox c contact dermatitis the 
d fferent ation must depend as outlined above 
on the reactions to the appro] riate patch 
tests A useful table of the concentrations 
and vehicles to be used for this purpose will 
be found m the Appendix 

Moreover it is sometimes d fhcult to dis 
tuiguish bet \een this cond tion and neuroder 
matitis As an a d in differential diagnosis 
Sulzberger 7 recommends the so called d f 
fefential diagnostic skin test method This 

M» M escbeb G S h e z med VV hn h 71 1JM 1911 
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differs from etiologic skin testing in that 
the object of the former is not to disco\er the 
cause of the dermatosis but to determine 
whether the hypersensitiveness is an epithelial 
or a cutaneous vascular one \\ hen there are 
several positive patch tests and no wheal re 
actions to scratch tests the implication is 
that the case is one of allergic contact derma 
titis whereas when the patch tests are nega 
tive and the scratch tests positive the diag 
nosis tends toward neurodermatitis The 
occurrence of positive reactions to epidermal 
as well as cutaneous tests points to the possi 
bility of a combination of contact dermatitis 
and neurodermatitis On the other hand 
negative results with both test methods makes 
a diagnosis of either form highly improbable 
and favors the probability of a seborrheic 
dermatitis or a drug eruption or of some other 
dermatosis not associated with positive skin 
tests Sulzberger suggests that the differ 
ential diagnostic patch test be performed 
with 

Nickel sulfate 5% in v ater 

Sodium arsenate 10% in water 

Ammon ated mercury 5% in petrolatum 

Potass uni d chromate 0 5% n water 

1 roca ne 2% in water 

Formalin 5% in water 

Potass urn iodide 50% in petro atum 

Paraphenj lenediamine 2% in petrolatum 

Po son ivy extract diluted 1 5000 w th acetone 

Turpent ne 50% m olive o 1 

Tincture of pyreth rum as s 

Common inhalant food and pollen proteins 
are used for the scratch tests 

It is occasionally difficult to differentiate 
contact dermatitis particularly of the hands 
and fee* from fungous infectious. While no 
conclusive criteria are available certain char 
actenstics of morphology and localization are 
of definite assistance in the differential diagno 
sis Thus m contact dermatitis from shoes 
leather or dye the interdigital spaces are not 
affected instead the lesions develop where 
friction or close contact with the shoe takes 
place— l e on the tops of the toes (especially 
first toe) the dorsal aspect of the foot the 
mstep and the heel The various contactants 
which cause dermatitis of the feet are dis 
cussed on pages 388 and 402 The situation is 
further complicated by the fact that contact 
dermatitis from footwear may appear as a 


complication of fungous dermatitis or of der 
matitis due to local therapeutic agents Ac 
cording to Sulzberger the vicious triad of foot 
dermatitis consists of hypersensitiveness to 
components of footgear hypersensitiveness to 
topical medicaments and infection with fungi 
cocci and other micro organisms All three 
types of mechanisms must be considered m 
every case and often two or all three will be 
found to share the blame Hopkins et al 2661 
found that non mycotic mtertnginous lesions 
of the toes were due to infection by Staphylo 
coccus aureus or to sensitization to S aureus 
shoe polish fungicides antiseptics and simi 
lar sensitizing substances \\ eidman and his 
coworkers 566 ’ likewise concluded that while 
fungi cause the majority of intertrigos of the 
toes bacteria and sensitization are responsible 
for a considerable number The significance 
of chemical abuse of the skin of the feet — 
often due to self applied remedies — in mitiat 
mg or maintaining dermatitis pedis was re 
cently stressed by Underwood et al 2663 Even 
in those cases in which the contact allergen is 
contained in the footwear the discovery of 
of the actual causal ingredients and the selec 
tion of footwear which does not contain these 
ingred ents and which will be tolerated often 
present a most difficult tedious and some 
times impossible task 
\\ ith regard to the hands a dermatitic re 
action is likely to be a dermatophytid when 
all three of the following criteria are fulfilled 
(1) presence of fungi in the foot lesions (2) 
a preceding exacerbation of the mycotic in 
fection of the feet and (3) a strongly positive 
tnchophytm reaction To these differential 
features Peck Botvinick and Schwartz 263 add 
the following (4) Dermatophytids are more 
frequently seen on the palms and on the flex 
ural portions of the sides of the fingers and 
are usually symmetric and tend to appear in 
showers whi’e contact dermatitis is most 
often seen on the dorsa of the hands and is 
rarely symmetric (a) Removal of the pa 
tient from contact with known or suspected 

*« Hopkins J G Holegas A B Camp E Lediv R B and 
Resell G Bull U S Army M Dept June 1944 ho JJ 
P « 

■Oft EIDMAN F D Emmons C W Horans J C and Leu s 
G M J A VI A 12* 80S 1915 
■u Undeemood G B Gaol L E Collins E and Mossy VI 
bd 130 249 1946 
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contactants will not influence a tnchophytid; 
conversely, the treatment of a primary fun- 
gous infection should show some evidence of 
improvement of the lesions suspected of being 
trichophytids even if occupational exposure is 
continued. (6) If patch tests with suspected 
sensitizers are positive m the presence of an 
active fungous infection and of a positive 
tnchophytm test, there is the possibility of a 
combination of an “id” and an allergic con- 
tact dermatitis. The morphologic character- 
istics of both conditions have been thoroughly 
described by Downing 5464 Contrariwise, 
when the foci of the feet are quiescent and 
tnchophytm calls forth little or no reaction, 
it is not very probable that the manual derma- 
tosis is a trichopbytid (Sulzberger 1 ). How- 
e\ er, the differentiation can often be properly 
established only by a trained dermatologist. 

The question as to whether a dermatophytid 
predisposes to contact dermatitis has been dis- 
cussed on p. 478. 

Therapy 

The treatment of allergic contact dermati- 
tis, even in cases in which the contactant has 
been identified, is still a problem. Some 
authors (Gougerot and Blamoutier; Riehl, 
Jr.; Blumenthal and Jaffe; Maisel; Urbach) 
have reported success with epicutaneous hy- 
posensitization. This method consists in 
epidermal application of the causative allergen 
in increasing concentrations on gradually en- 
larged skin areas: first a local and ultimately a 
general state of insensitiveness can be achieved 
in this way (p. 205). Instead of epidermal 
application, inunctions with antigen-contain- 
ing salves or baths in antigen solutions may 
be tried. 

Moreover, the intramuscular method (p. 
204) has been gaming in fav or in the past few 
jears. The antigen is suspended in stenle 
oil: this procedure, it is claimed, has the ad- 
vantage of delaying resorption, and conse- 
quently of prolonging the effect. Injections 
of this kind are not to be giv en more frequently 
than once a w eek. In this connection mention 
should be made of intramuscular injection of 
plant oils — a method that has its advocates as 
well as its opponents. While some authors 
claim good results with it in the treatment of 

“* Dowxnc. J. G • ibid. 123: 196, 1944. 


contact dermatitis due to the oils of ivy, rag- 
weed, chrysanthemum, gaillardia, tulip, and 
other plants, another group, including 
Brunsting and Williams 56 ' 3 and Greenberg and 
Mallozzi, 5666 reported failures. Sulzberger 
tried to explain these differences by the as- 
sumption that the low ering of sensitivity that 
follows the injection suffices to prevent derma- 
titis only under conditions in which the natural 
response is slight or moderate — but does not 
prevent the development of clinical manifes- 
tations under conditions of massive exposure. 
He suggests trying a suspension of water- 
soluble excitants in an oily vehicle 

Another approach is subcutaneous dealler- 
gization, consisting in the administration of a 
weaker concentration in the morning, and a 
stronger one in the afternoon. In this manner 
the senior author was able to deallergize a 
number of patients with severe cases of con- 
tact dermatitis due to nickel. 

As demonstrated by Schamberg, Stnckler, 
Shelmire, Urbach, and others (see p. 380), 
oral methods are often effective in dermatitis 
due to poison ivy, poison oak, and other 
plants. J. Jadassohn and Perutz used the 
oral route m cases of allergy to mercury and 
turpentine, respectively. 

By and large, however, the only way to 
prevent recurrences is by avoiding contact 
with the allergen. In this connection, the 
important question anses as to whether or 
not this leads to a real cure. Thomas 5667 has 
reviewed a series of cases of industrial derma- 
titis from the standpoint of the duration of the 
sensitivity, and has come to the conclusion 
that, once established, allergic hypersen si- 
tu eness — as expressed by the appearance of 
contact dermatitis on re-exposure — is usually 
permanent. Moreover, his analysis indicates 
that there is a decided tendency for the hyper- 
sensitiv eness to broaden and to include sub- 
stances apparent!}' unrelated to the original 
sensitizing agent. The views expressed by 
Thomas are now shared by most authorities 
Experimentally, these findings have received 
support from the work of Burckhardt, 117 who 
demonstrated that guinea pigs sensi- 
tized to turpentine were still hypersensi- 

BirvsTisc, L. A , and W mms, D H ibid. 196. 13X1, 1936. 
*** CtFEXEriG. S , and Mallozzi, E. D. Arch. Demut i. Sypb. 

42 290. 1940 

*« Tbojzo, E. W .. Sc. Thomas’s Ho=p. Rep. 2. 24, 1937. 
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tive when retested two and a half years later 
Miescher, 2668 on the other hand, expressed a 
dissenting opinion based on the results of 
follow up examinations he found that of pa 
tients who had avoided contact with the aller 
gen from two to three and a half jears, 91 
per cent were clinically cured, in 69 per cent 
of the cases it was possible to demonstrate a 
complete cure, as proved by negative patch 
tests The fact that the hypersensitiveness 
disappeared in so many cases suggested to 
him that allergy is not a * fixed” quality, and 
that the sensitization in allergic contact der 
matitis may be of limited duration 

Whether or not the cause of contact derma- 
titis is known in a given case, symptomatic 
measures must be undertaken to alleviate the 
intense itching that is the most distressing 
complaint, and to combat the local symptoms 
such as oozing, crusting, and Assuring For 
this purpose, soothing wet dressings and lo 
tions are to be prescribed Since the use of 
soap will nearly always exacerbate a contact 
dermatitis, whether or not it is due to this 
substance, washing should be interdicted ex 
cept by means of soothing compresses, or 
with soap substitutes (see p 697), when toler 
ated 

Dressings — Compresses should be applied 
three times daily for one hour, during which 
time they should be changed ever} eight or ten 
minutes Best suited for this treatment are 
boric acid, 3 per cent aqueous solution, 
Burow's solution (liquor alummi acetatis), 
diluted 1 20 with water, solution of alumi 
num subacetate (liquor alummi subacetatis), 
diluted 1 30 with water, resorcin, 2 per cent 
aqueous solution, potassium permanganate, 

1 5,000 aqueous solution, tannic acid, 2 per 
cent aqueous solution, and silver nitrate, 

1 10,000 aqueous solution 

Lotions — Calamine lotion (without phenol 
or menthol) is recommended, as well as the 
following formulas 


B Zinc oxide 
Talc 
Glycerin 
Water 

(For skin color, add 
neutracolor) 


5a 20 0 
55 30 0 
(3 0) 


aa 5v 
55f3i 
(gr xlv) 


Paint on affected parts three times a day 
BE* G Schweiz med Wcbnschr 68 783 1938 


Ten to 30 per cent olive oil may be added, if 
desirable 

Ointments — Zinc oxide ointment USP 
may be used or the following 

Cm or Cc 

B Boric acid 1 per cent , 

solution 

Anhj drous lanolin 55 40 0 I aa 5* 
Petrolatum 20 0 I 5 v 

Sig Apply twice a day 

Pastes — Zinc paste N F ma> be emplo> ed 
alone or to it may be added, depending on 
whether the dermatitis is subacute or chronic, 
one of the following preparations liquor car 
bonis detergens, 3 to 10 per cent, crude coal 
tar, 0 25 to 2 per cent, ichthyol, 3 to 10 per 
cent (Further information may be found m 
the excellent monograph Dermatologic Ther 
apy, by Sulzberger and Wolf 2669 ) 

In cases presenting severe and widespread 
lesions, an attempt should always be made to 
reduce the allergic reactivity along nonspecific 
lines This can be done w ith drugs tending to 
lower the degree of sensitivity, such as cal 
cium flO cc of 10 per cent calcium gluconate 
given intravenously, or 1 tablespoonful of 
the powder in water three times a day b> 
mouth), or Bellergal, a preparation contain 
ing belladonna gynergen and phenobarbital 
0/2 to 1 tablet three times daily) Stnckler’ 670 
has recently advocated intravenous adminis- 
tration of sodium thiosulfate every day or two 
for a series of 5 injections The mechanism 
of its effect is not known 

Another approach is an appropriate diet 
Thus, the writers have obtained satisfactor} re 
suits in the management of the acute oozing 
form of allergic dermatitis by use of the French 
milk regimen In this the entire daily diet 
during the first two dajs consists of 1 liter of 
milk plus 1 liter of distilled water, it is ad 
visable to have the patient stay at home dur 
ing this period During the following three 
da>s, the patient is kept on a salt poor diet 
There is usually a loss in weight ranging from 
\]/(, to 2 Kg (approximately 3 to 4 pounds) 
The value of a low-salt diet was confirmed 
b} the observations of Ballestero and Mom’ 671 

K«Si.U8E*CE» M B and Wolf } Dermatolog c Therapy in 
General Practice ed 2 Chicago Yr Bit Pub 1942 
* * Strickle* A Arch Demi at 8. S>ph 50 2al 1944 
*•» Bailestiso L II and Mom A M Rev argent dermatosif 
26 ltlS 1942 
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in experimental allergic contact dermatitis in 
human subjects, since the course, as well as 
that of existing dermatoses, was favorably 
influenced and the reactive manifestations 
considerably decreased. 

The intense pruritus is best managed by 
administration of sedati\es such as pheno- 
barbital (0.015 to 0.030 Gm., or y to i 
grain, three times daily), or calcibronat (1 
teaspoonful of the granules, three times daily) 
during the daytime, and of appropriate sopo- 
rifics (e.g., seconal, 0.090 Gm., or 1J grains) 
at night. Pipes 56 * 1 recommended thiamin as 
an adjunct in the control of the itching: 100 
mg is given subcutaneously daily for two or 
three days, followed by oral maintenance doses 
of 50 to 75 mg., depending on the course of the 
dermatitis. Pruritus can also be somewhat 
relieved, although only temporarily, by roent- 
gen irradiation. The writers advise, however, 
that no more than three treatments be given 
(75 r unfiltered, or 100 r through a 0.5 mm. 
aluminum filter, at intervals of one week). 

The secondary infection which so frequently 
complicates contact dermatitis, prolonging the 
weeping and delaying healing, usually re- 
sponds to appropriate measures which should 
in such cases be given precedence in the treat- 
ment. The promising method of combined 
tyrothricin wet dressings along with penicillin 
intramuscularly or orallj was recently ad- 
vanced by Vaisberg. 5673 

3. Allergic Dermatitis (From Within) 

Numerous cases have been reported of 
subacute and chronic dermatitides (other than 
neurodermatitis) due to foods. Thus, 
Hazen 3671 observed the case of a 19 year-old 
girl with chronic dermatitis, from which she 
had suffered uninterruptedly since her first 
year of life, with the exception of one period 
during which she lived on a small island where 
milk was not a\ ailable. Experimental in- 
vestigation revealed that ingestion of minute 
traces of cream could elicit the skin manifes- 
tations, while the patient remained free as 
long as milk was strictly avoided. Ramirez* 676 
reported a case of dermatitis of the hand in a 

Pipes, D M Letters, Internal Corr. Club of Allergy. Senes 
S 41, 1945 

»-*\ AlSBEic, M . Ann Allergy 3- 451, 1945 
“ * Hazex. tl H : Arch Dermat A Syph 18- 121. 192$. 

*"* Ramibzi, 31 ibid 2-365.1920 


patient who ate bananas every morning; the 
skin involvement disappeared when the pa- 
tient refrained from eating this fruit, but 
promptly reappeared when he again ate it. 
Ratner 676 described dermatitides due to in- 
gestion of egg protein and of milk, Grenet and 
Clement, 2577 cases involving bread, Chargin 2,53 
flour; and Kipp, 367 * rye bread. Similarly, 
Rowe, 310 employing his elimination diet 
method, repeatedly demonstrated both wheat 
and milk to be causes of dermatitis. Hopkins 
and Kesten 811 reported cases due to chicken 
and venison, respectively. Yallery-Radot and 
Heimann 1873 achieved complete cure of a 
dermatitis that had persisted since early child- 
hood by eliminating potatoes from the diet. 
Tyson observed dermatitides due to ingestion 
of oranges; Spitzer, cases due to strawberries. 
Lastly, mention should be made of observa- 
tions reported by Adelsberger and Munter 1069 : 
fruit and grain dealers of both sexes, who had 
been allergized to fruit or flour by their occu- 
pational exposures, subsequently developed an 
alimentary allerg} expressed by dermatitis 
(sometimes with asthma or angioneurotic 
edema) The senior writer made similar 
observations among lemon sorters, and 
Schoenhof among asparagus workers 
Of the writers’ own cases of dermatitis due 
to nutritive allerg}-, a few appear to be worthy 
of special mention. One is of particular in- 
terest because it afforded the senior author, 
in collaboration with Fasal, 463 the opportunity 
of advancing the first recorded experimental 
proof that there is such a thing as nutritive- 
allergic dermatitis, by fulfilling all of the re- 
quirements considered necessary for a scien- 
tific demonstration of an allergic etiology. 

The patient, a 22-j ear-old woman, had been suffer- 
ing for eleven months from chrome eczematous skin 
disease and intense pruritus on the back and sides of 
the neck, on the extensor aspects of both thighs, and 
elsewhere. Since the history included mention of an 
aversion to eggs, this item was excluded from the diet, 
whereupon the skin improved Then the patient was 
given two eggs Within an hour she began to com- 
plain of unbearable itching, and simultaneousl> the 
dermatitic manifestations, which had almost disap- 
peared, reappeared at all the former sites Stnct 
elimination of eggs from the diet resulted in complete 
cessation of the pruritus and marked retrogression of 

* * Ratve*. B M Clin North Amenta 6 815, 1922 

GmEJfXT, II , and ClfaivT, R Bull et mftn Soc Died d. 
hdp de Pans 47. $14, 1923 
*'* Kipp. R 'led W elt 8 1765, 1954 



708 


AuxRGV 


the inflammatory lesions with n forty eight hours 
Oral adm n stration of egg repeated! and ith j trfect 



Fie 312 Passive Transfer of Hyfersensitiveness 
to Eco White bv Means of Blood Serum 
from Patient w ith Extensive Dermatitis 
Due to This Allergen 
Eczematous react on appearing after 26 hours 


That this case as one of nutritive allergic derma 
tts as most conclusively demonstrated hovever by 
the fact that it was possible to transfer the patients 
dermatitis to a reap ent who had previously responded 
negatively to a test for hy persens tiveness to egg 
Tigure 312 shows the dermatitic react on of the 
reap ent t venty six hours after the injection 4t 
this time the cutaneous manifestations elicited by the 
test consisted of a sharply defined erythematous and 
elevated site made up of numerous minute papules 
and pinpo nt sized vesicles Subject vely there was 
intense prur tus II stolog c exam nat on (Fig 313) 
revealed a l the features of a dermatitic reaction 
(spongios s of the ep thelium edema of the pap llary 
body and leucocy tic infiltration around the pap llary 
vessels) 

The therapy employed in this case was admimstra 
tion of one egg da ly preceded hy egg propeptan for a 
l>er od of fourteen day s Since ne ther the prur tus 
nor the dermatitis reappeared the pat ent was given 
egg without propeptan in small quantities slowly in 
creasing from one tenth of an egg to two eggs daily 
When the patient was re examined six months later 
she was able to eat eggs and was completely free of 
symptoms 

Another noteworthy case again indicates 
the unreliability of direct skin testing and the 
necessity of employing other diagnostic meth- 
ods 



regularity elicited the appearance of the cutaneous 
symptoms while intracutaneous injection even of 
concentrated egg white evoked no local reaction 


A 37 year-old man had suffered for ten years from a 
recurrent oozing dermat tis apparently in association 
with a jaundice of long duration The skin condition 


\llergic Skin* Diseases 


709 


always became definitely worse w ben he was consti- 
pated, and especially after eating meat, particularly 
pork, at such times In view of the marked eosino- 
philia (II per cent), he was given treatment designed 
to combat the intestinal irregulantv „ and was put on a 
strict propeptan diet («ee p 217) As a result, the 
shin manifestations, which had resisted the usual 
local treatment, promptly showed improvement On 
different days the patient ate veal, beef, and pork — 
and ingestion of any of these meats mvanablv elicited 
intense itching and an oozing dermatitis However, 
the same quantities of the meats preceded bv 2 or J 
specific propeptan tablets were tolerated perfectly, 
except for slight subjective complaints after eating 
pork. Intracutaneous tests with extracts of all the 
meats were entirely negative On the other hand, 
passive transfer, with pork extract as the antigen, was 
successful, by both the Prausmtz Kuestner and the 
L'rbach-Koenigstein methods It is, however, inter- 
esting to note that the Prausnitz-Kuestner reaction was 
positive only* alter twenty -four hours 

Finally, we may mention the case of a boy 
of 3 years whose dermatitis began to improv e 
only after we had found horse meat, eaten in 
the form of sausage, to be the allergen re- 
sponsible. The discovery w as made by means 
of the propeptan method. Elimination of 
this food from the patient’s diet was followed 
by cure. 

However, a nutntiv e dermatitis is by 
no means necessarily due to an animal or 
\egetable protein. The present writers have 
encountered several cases m which it was 
possible to demonstrate that table salt and 
various spices were the allergizing agents. 
Wittich has even observed a male dog which 
developed severe dermatitis of the face, neck, 
and some parts of the body as a result of eat- 
ing a canned prepared brand of dog food con- 
taining fish oil. This cleared up entirely « hen 
he was placed on a diet of ground beef, bread, 
and milk. The dermatitis recurred when he 
went back on the canned dog food, but again 
disappeared when it was eliminated. 

Another but relath ely small group of inter- 
nally caused allergic dermatitides consists of 
those due to drugs taken by mouth Kierland 
and B runsting 1 * 79 apply the name “dermatitis 
medicamentosa” to drug eruptions that result 
when the sensitized cutis reacts to a drug pro- 
tein conjugate formed after the drug is ab- 
sorbed. The role of the hematogenous route 
in the production of this condition was first 


* * Kamnsii, R R f * n d ■. s un g. L. A. P»oc. Staff Meet , 
Ml} a Clin 17. 23, 1942 


demonstrated by Bloch 550,5 He succeeded in 
producing typical dermatitis experimentally 
by the intravenous injection of potassium 
iodide and of methenamine, as well as by 
oral administration of emetine The senior 
writer subsequently reported cases of derma- 
titis following oral administration of quinine, 
resorcin, and salicylic acid. 

The syndrome of "atypical lichen planus,” 
occurring in troops in the southwest Pacific 
area, is considered by Livingood and 
Dieuaide 2650 to be due essentially to hyper- 
sensitiveness to atabrine, although other 
factors may contribute to the onset and local- 
ization of the lesions. However, convincing 
evidence of drug allergy in these cases is not 
presented Goldberg 58<0: ‘ found that adminis- 
tration of atabrine did not cause exacerbations 
of the lichenoid dermatosis An excellent clin- 
ical description of the three types of this new 
cutaneous syndrome was contributed by 
Nisbet. 5 *’ 0b 

It has frequently been observed that denna- 
titides caused by agents taken oraI!y r are of 
the erythematous type, while allergens acting 
through external contact tend to produce ec- 
zematous manifestations This difference in 
type of reaction has been explained by the 
w nters on the basis of the quantitative differ- 
ences in the amounts of allergen absorbed as a 
result of the different forms of exposure. This 
would seem to conhrm Bloch's assumption 
that the degree of concentration of the aller- 
gen determines whether the response is an 
erythematous or an eczematous one. He ar- 
rived at his evplanation after performing the 
following experiment A patient hypersensi- 
tive to resorcin reacted with a severe weeping 
dermatitis to the application of resorcin com- 
presses. Administration of 0 5 Gm ( 7 % 
grains) of resorcin by mouth, on the other 
hand, elicited erythematous skin manifesta- 
tions; a dose of 1 Gm (15 grains), however, 
ev oked a reaction in the form of an eczematous 
eruption. 

In addition, the group of allergic dermati- 
tides of internal origin includes the numerous 
observations of dermatitis appearing after in- 
travenous injection of arsphenamine, gold, and 


at* r irr\win r S , and Dixwide.F R J A.M. A 129 1091. 
1945 

S‘ M *Gou>M«G, L- C ibid 1M‘ 775, 1946 
5M*Vt,EEt, T W Areh Dennat A- Syph 52- 221, 1945. 



710 


Allergy 


other drugs Lastly it also properl j embraces 
the cases caused bj endogenous allergens — 
e g menstrual dermatitis (see section on en 
dogenous allerg) ) 

The treatment of dermatitis originating from 
absorption of eitl er food »r drugs is c mpnra 
ti\el) easj Skeptoph) lactic methods are 
used Small amounts of the allergenic food 
(or preferably of specific propeptans) or of 
the respectn e drugs are given b> mouth three 
quarters of an hour before ingestion of larger 
amounts of the given food or drug In this 
manner deallergization is achie\ed A num 
ber of authors including Brandt Chajes \on 
Eiselsberg Hecht Markin Reiss Rusten and 
Schreus ha\e reported cures following ad 
herence to specific propeptan diets 

4 \ EURODERBIATITIS 

Tor clinical pathogenetic and therapeutic 
reasons a distinction must be made between 
contact dermatitis and the form of dermatitis 
to be referred to below as neurodermatitis 
This condition is in turn to be dmded into 
two subgroups the circumscribed t)pe (also 
called neurodermatitis circumscripta chronica 
lichen simplex chiomcus of \idal) and the 
disseminated type (also known as atopic der 
matitis of Sulzberger 4 generalized neuro 
dermite of Brocq eczema asthma hay fever 
complex of Stokes 268 prurigo dialhtsique of 
Besmer and flexural eczema) 

s\uptomatoloc\ 

Circumscribed neurodermatitis is charac 
terized b> sharpl) defined highly hchenified 
infiltrated hyperpigmented (thougl in rare 
instances depigmented) intensely pruritic 
lesions (Tig 314) showing a tendcnc) to 
recur The sites of predilection are the back 
and sides of the neck the dorsum of tl e hand 
the medial aspect of the thigh and the lateral 
aspect of the lo \er leg This form of derma 
titis is practically nexer encountered in chil 
dren 

Dissemi tated neurodermatitis is almost in 
variably located on the face (ric 31o) and 
on the flexural surfaces of the principal joints 
particularly the antecubital and popliteal 
spaces (Figs 316 317) and less commonl) in 

s * Stokes J H M Cl n North Amer ca Is 2 9 1931 



Fig 314 Localized Neurodermatitis Lichen 
Simplex (Vidal) 



Lichen ficat on of sh n and nearly complete loss of 
e>cl o s 
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the inguinal, crural, and axillan, folds In 
cases of many years’ duration, the shin of the 
face may become thickened and leather) 
from lichenification, with a color ranging from 
grayish to brownish-purple, thus producing 
the appearance of a ghostly mask, morco\er, 
the characteristic absence of e\ ebrow s (Fig. 
315), at least laterally, due to rubbing, gi\cs 
the face an odd expression — so that, all in all. 



Tic 316 Typical Disthibltion op Dissfuinated 
Xecrodermxtitis on I \CE, N'fCL, VXD 
Antzcubital Sp \ces 

most neurodermatitis patients look more or 
less alike. 

In both the disseminated and circumscribed 
types, the primary lesion usual K consists of a 
skin-colored papule, the center of which is 
often covered w ith a bloody crust as a result of 
scratching due to intense pruritus (ric 318). 
The papules, particularly those in the flexures 
and on the medial aspect of the thighs, be- 
come confluent and form poorly defined 
plaques; this eventually gives the skin its 
characteristic coarse appearance The con- 


dition mj) become secondarily impetiginized, 
owing to scratching and superimposed in- 
fection (I ig 319). Finally, generalization of 
the skin manifestations may take place in 
patients of all ages The itching m these 
cases is unbearable and is often relieved some- 
what onl\ when the skin bleeds as a result of 
vigorous scratching Stokes* calls attention 
to the fact that the skin of these patient* turns 



no 317 DisnLUIN XTEI) \rt RODfRUATITIS WITH 
Involvement of Popliteal Spaces 

white instead of red upon rubbing or scratch- 
ing (white or s> mpathicotomc dermograph- 
ism). 

It is striking!) common observation that 
neurodermatitis occurs in conjunction with 
asthma or alternates with it In our material 
(published by Brandt**®), bronchial asthma 
was present in approximately one-fourth of 
all cases of neurodermatitis, while Rost found 
asthma in one-third of his cases Baagoe, 
moreover, encountered neurodermatitis in 
about 20 per cent of his asthmatics While 
we have nev er observed a regular alternation of 
the two conditions, it has been reported by 
Yallerv-Radot and Haguenau, Combv, and 


»•* Brandt, R Dtimat 7lsthr 63 3V), 1931 Ztschr f Konsli- 
tutionslchre 17: 22>, 1932 
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others Moreo\ er neurodermatitis j atients 
frequently present ha> fever and less often 


importance of a hereditary factor in this 
d sease 




migraine Finally numerous authont es ha\e 
reported positive family histories of asthma 
hay fever or migraine in a large percentage of 
patients— a fact clearly demonstrating the 


The relatively frequent occurrence of cata 
ract in youthful neurodermatitis patients will 
he d scussed in some detail in the chapter on 
allergic diseases of the eyes 

The question regarding the extent to which 
the circumscribed and disseminated types arc 
related is still contro\ersial The facts that 
the most characteristic features of both are 
pruritus along w ith the development of licheni 
fled patches in typical localizations and that 
transitional and combined forms are frequentl> 
observed led J Jadassohn 21 and lachau 2683 to 
consider the two types as merely related forms 
Hill and Sulzberger 2681 on the basis of their 
material however are of the opposite opinion 
Finally it should be pointed out that neuro 
dermatitis particularly in childhood is very 
often a direct continuation of infantile derma 
titis chronologically and probably also patho 
genetically At first only the flexures are 
involved then approximately m the eighth or 
tenth year of life the child begins to present 
the typical picture of neurodermatitis dissemi 
nata with the characteristic involvement of 
the face Only rarely do the cutaneous mam 
festations of neurodermatitis make their first 
appearance after puberty In these cases as 
well as in those dating back to early childhood 

TaCbav P All dermal enereol 2* « »» 

»« 11 il L W and S 12 BFECEI MB l 1 Demat L Sypb 
32 451 IWa 
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the entire skin is invariably strikingly dry and 
strangely brownish-gray in color 

PATHOGENESIS 

The pathogenesis of neurodermatitis is by 
no means uniform, nor is the condition by any 
means necessarily of strictly allergic origin. 
The term neurodermatitis seems to us to be 
preferable to other designations, since it most 
clearly emphasizes the fact that an unstable 
nervous system, over-reacting to emotional 
strain, plays a special role in this skin disease — 
even in the numerous cases in which a food or 
an inhalant can be shown to be the causal 
allergen. Moreover, this does not in any 
way negate the iact that heredity is often an 
important predisposing factor in the causa- 
tion of neurodermatitis. 

While in contact dermatitis the epidermis is 
the shock structure, in neurodermatitis the 
blood vessels of the cutis are the shock tissue: 
in other words, we are here dealing with a 
vascular-cutaneous hypersensitiveness. This 
serves to explain the fact that neurodermatitis 
is very frequently associated with vascular 
hypersensitiveness in other organs— e g., 
asthma, hay fever, and migraine. To deter- 
mine whether, in a given case, the hypersensi- 
tiveness is primarily epithelial or primarily 
vascular, Urbach has suggested a method 
described in detail on page 38. 

In a small number of cases, it is possible, by 
the patch test method, to demonstrate that 
the neurodermatitis is due to some contactant. 
Thus, Peek 1635 and Albert and Walzer* 56 re- 
ported in children positive epidermal reac- 
tions to silk, feathers, goat and cow epithe- 
lium, cottonseed, orris root, and ragweed 
pollen. Frei observed a case of widespread 
neurodermatitis found to be due to hyper- 
sensitiveness to horsehair; Biberstein, a case 
due to cats; Bostrom, reaction to fish; Urbach, 
as well as Herrmann, Sulzberger, and Baer, 
cases attributable to wool and silk; J. Jadas- 
sohn and R. L. Mayer, to ursol. However, 
according to Osborne et al.,* 87 patch tests are 
of diagnostic value only if they simulate 
clinical conditions as closely as possible; better 
still is an actual trial, such as having the 

** Pin. s M . Sew \ork State J lied. 34: 957. 1934 
=■« ViBirr, M.. end W Aizr*. M J Invent Dennat 3.119,1940 
* r fcBOiMt, E. D , Joo«, J W , and Rulitt, J J New York 
State J Med. <2: 47, 1943. 


patient wear a fuzzy sweater or a woolen glove 
or coat. Since the shock structure in neuro- 
dermatitis is constituted by the cutaneous 
vessels and not by the epidermis, it must be 
assumed that transepidermal absorption of 
water-soluble protein allergens takes place. 
This concept was confirmed by' the uniform 
success achieved by Herrmann, Sulzberger, 
and Baer 706 in obtaining immediate w healing 
reactions in a series of patients with neuro- 
dermatitis by means of inunction tests with 
ordinary protein allergens in special vehicles 
It should be emphasized that the tests were 
performed on clinically normal and intact- 
appearing skin sites The reactions appeared 
within two to five minutes after inunction for 
ten to thirty seconds, and sometimes even 
earlier. A positive response could be ob- 
tained with every allergen to which the same 
patient manifested a positive scratch test 

A senes of observations has convinced 
Simon ,to< ;6S * that human dander is an 
important allergenic excitant of neuroderma- 
titis While positive intracutaneous and pas- 
sive transfer tests with this substance have 
been obtained, they do not reproduce the 
lesions of the disease. On the other hand, 
patch tests with human dander are positive 
in the majority of patients tested, either on 
uninjured skin or, in some cases, on skin which 
has previously been scratched, and take the 
form of an eczematous reaction Moreover, 
massage of mixtures of dander in petrolatum 
or soap solution into the skin produced papules 
in some subjects Simon suggests that the 
predilection for certain skin areas manifested 
by neurodermatitis is not dependent on hema- 
togenous distribution of allergen or on in- 
creased specific sensitivity of these regions, 
but may be the result of proximity of the 
affected areas to the scalp and of factors 
favoring accumulation, solution, and penetra- 
tion of dander. Such factors include sweat- 
ing and injury' to the skin by scratching. The 
final evaluation of the importance of human 
dander in the causation of this disease must 
await confirmation by- independent investiga- 
tors. 

It is generally thought that inhalants are 


*** Sdiov, F A J Allergy 15- 15*. 1944 
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far more commonly responsible for causing 
and maintaining neurodermatitis than are con 
tactants In the former case the allergen is 
transported to the shock structure by 
the hematogenous route Engman and 
IVander” 69 ® described 2 cases in which chronic 
generalized dermatitis was apparently due to 
inhalation of horse dander Rattner and 
Pusey 1,891 demonstrated that a young man s 
neurodermatitis was definitely due to the 
perfume used by his wife Employing the 
nasal insufflation test, Taub and Zakon 91 * 
were able to pro\e that silk protein horse 
dander, and dust were etiologic factors in 
neurodermatitis Figley and Parkhurst 915 and 
Sulzberger and Vaughan 918 have stressed the 
etiologic importance of silk dresses or silk 
stockings in severe cases of neurodermatitis 
The last named authors reported experiments 
indicating that the silk allergen could be ab 
sorbed by inhalation in sufficient quantity to 
affect passively sensitized skin sites More 
over, these authors were able to elicit a flare 
up of the skin manifestations and a constitu 
tional reaction by means of a dilution of silk 
protein as high as 1 500,000 using the scratch 
test technic In millers, bakers, and others 
who are occupationally exposed, flour may 
act as an inhalant allergen We have men 
tioned above the case of a 15 year old daughter 
of a baker who suffered from neurodermatitis 
from her earliest youth While skin tests 
with flour were negative the nasal test elicited 
severe constitutional symptoms and asthma 
in a few minutes followed by an exacerbation 
of the skin condition persisting for a few days 
Correspondingly, if the patient remained away 
from home for about a week, the skin cleared, 
only to relapse soon after her return 

Cazort 4693 Rowe,™ and Feinberg 1030 de 
scribed seasonal aggravation of neuroderma 
titis due to inhalation of pollen Of particu 
lar interest in this connection is Feinberg’s 
statement that during a strong wind with 
unusually high temperatures in November 
1938 — resulting in an extraordinary number 
of mold spores m the air — several of his mold 
sensitive neurodermatitis patients suffered 

«M 0 Encuan M F and W ANDES W G Arch Dfrmit A- Sypb 
l IIS HU 
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acute flare up of their dermatoses The senior 
author observed a patient with neurodermati 
tis and pollmosis who always experienced an 
exacerbation of his skin lesions during the hay 
fever season or when tested nasally or cu 
taneously with certain weed and grass pollens 
outside of the hay fever season The cir 
cumstances justifying the conclusion that 
pollens and molds are among the causative 
allergens m a given case are, according to 
Feinberg 1030 a history of seasonal exacerba 
tion, positive reactions to cutaneous tests 
with the seasonal an borne allergens demon 
stration of skin sensitizing antibodies correla 
tion of fluctuations in intensity of symptoms 
with the varying air content of pollen and 
fungus spores occasional flare up of the der 
matitis following injection of pollen or fungus 
extracts, and improvement in the condition 
follow mg specific hyposensitization measures 

The reluctance to accept inhalants in general 
as an important cause of neurodermatitis is 
due, as Feinberg points out, to the difficulties 
encountered in associating chronic symptoms 
with perennial causes One would naturally 
suspect that, if the inhalant allergens were 
seasonal, the correlation between the cause 
and the skin disease would be more readily 
apparent 

In perfect agreement with this view is the 
finding of Rost, 9359 Sulzberger and \ augban, 915 
and Rappaport 2691 that a carefully controlled 
environment with strict precautions against 
air bome allergens (use of a so called allergen 
free room) is of definite value in the treatment 
of this disease Hence the good results ob 
tamed from simple hospitalization or from a 
trip to the mountains or seashore Accord 
ing to Rost it is sometimes enough to hav e the 
patient spend his nights in an allergen free 
room allowing him to continue his regular 
occupation during the day In such instances 
one must then attempt to find the causal aller 
gen in the patient's home In damp apart 
ments (usually basement or ground floor) the 
allergen may be a mold If this is confirmed 
by appropriate tests, the physician must in 
sist that the patient move to a more suitable 
residence, for the mold cannot be effectively 
eliminated In a number of our own cases, 
the condition was found to be directly de- 
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pendent upon tne patient's place of residence, 
and correspondingly to benefit from a change 
of environment. Cazort** 5 has emphasized 
the significance of house dust as an allergen. 

In another group of cases, the principal 
cause of neurodermatitis was found to be 
hypersensitiveness to foods. Most of the 
patients m the group were children; however, 
a number of adults were also included in the 
writers’ material. The most common!} en- 
countered allergens were eggs, milk, flour, 
fish, and meat. The diagnosis is established 
by the elimination and trial diet methods. 

Xot infrequently the \erv same food which 
has been found to be an etiologic factor in a 
given case when ingested, can be demonstrated 
to cause a flare of the neurodermatitis on 
contact, or even on inhalation of the odor. 
In some cases the contact will result in con- 
tact dermatitis instead — representing coex- 
istent epidermal and dermal sensitization 
Templeton 15 ® reported pertinent cases in which 
egg and wheat were the offending allergens b> 
both ingestion and contact. Similar observa- 
tions were made by the senior author (pp. 384 
and 667). 

Howexer, for even- one of the relatively 
few cases in which it is possible to identify 
the cause of neurodermatitis, there are dozens 
in which the causal agent cannot be found, 
despite the most diligent search. 

The question of the importance of endoge- 
nous allergens originating in faulty digestion, 
endocrine dysfunction, and other metabolic 
disorders has not received adequate study 
As a result, there is a marked tendency, in 
our opinion, to underestimate the importance 
of endogenous allergens in this connection. 
The w riters believe that they are of consider- 
able importance and that this will exentually 
be recognized. 

Spectrographic analysis of the lesions of 
neurodermatitis by MacCardle, Engman, and 
Engman- 653 revealed a magnesium deficiency 
of the skin, although the blood values were 
normal. However, magnesium deficiency in 
animals appears to be entirely unrelated, and 
does not reproduce the disease (Sullivan and 
Evans***). 

Perhaps greater in neurodermatitis than in 

** MacCawM. R C , Engs u>, M F , J« , *nd E\g*i\. M F 
Arch Permit «, Syph 44. 419, 1941, 44- SS7, 194J 
*”* ScilTi ix. JI . and E% l_\s, X - J ibid 49; 1944 


any other allergic disease is the influence of 
predisposing factors Ex'erv physician knows 
that neurodermatitis is somehow dependent, 
for example, upon seasonal influences, in that 
the condition often flares in the spring and 
fall It is not } et know n to w hat extent these 
exacerbations are dependent upon disturb- 
ances of the endocrine functions or imbalance 



Allercx (Pyelitis Due to Streptococcus) 
of the sympathetic paras} mpathetic equi- 
librium. There are numerous indications that 
at these times of the year an increased irri- 
tability of the autonomic nerxous system or 
increased thyroid function is present Fur- 
thermore, mention must be made here of the 
significance of gastro-mtestuial disturbances 
(hypo-acidity, abnormality of intestmal flora, 
constipation) and of infections (foci in the 
teeth, tonsils, gallbladder, and in the pelvis of 
the kidney) Figure 320 shows a patient 
who had a sex ere exacerbation of neuroderma- 
titis each time she had a recurrence of pyelitis. 
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Ehrmann 2697 reported the complete clearing of 
lesions follow mg the surgical remo\al of a 
chronically inflamed appendix 

As mentioned abo\e marked neuro insta 
bility and nervousness are observed in almost 
e\ ery case of neurodermatitis Emotional 
disturbances hold a prominent place among 
the most common immediate causes of attacks 
in some cases they apparently are the major 
factor The skins of such patients will ex 
plode under nervous and mental pressure 
Stokes 2698 goes so far as to speak of a person 
ality peculiar to neurodermatitis patients 
characterized by a deep-seated feeling of in 
security and inferiority marked lability of 
physical and mental reactions higher than 
average intelligence tension expressed or 
repressed restlessness and overdependence 
The importance of psychosomatic factors was 
confirmed by Lymch Hinckley and Cowan " >699 
who added suppressed resentment to the abov e 
personality traits According to Greenhill 
and Fmesinger 2700 patients with neuroderma 
titis exhibit psychoneurotic symptoms more 
frequently than do control groups and were 
found to have hostile tendencies a sense of 
inadequacy and depressive trends More- 
over a definite correlation was observed be 
tween the events which evoked feelings of 
anger and depression and exacerbations of 
the skin lesions 

Lastly there are the stigmata that Rost 
has described as characteristic of neuroderma 
titis The glucose tolerance test very fre 
quently yields a strikingly low curve a find 
mg that has been confirmed in the present 
writers experience According to Huell 
strung 2701 a minimal increase in blood sugar 
follows administration of epinephrine Fur 
thermore there is an increased tonus of the 
subpapillary vascular plexus as manifested 
by the characteristic gray skin color the white 
dermographism and the absence of a red halo 
following mtracutaneous injection of the al 
lergen There is also a tendency toward 
lowered blood pressure rapid pulse rates and 
low white blood cell counts Ehrmann 6,7 


* Eh«m.«*v S A h f Dermat u Syph 1*3 3« 1922 
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2S1 1945 
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found that one half the patients showed a 
decrease or absence of gastric acidity \ hile 
only a few had hyperacidity \s Brandt ®* 
insists — and justifiably jn the \ nters opin 
ion — neurodermatitis can develop only in 
peculiarly predisposed individuals \euio 
dermatitis patients as a rule are tall and lean 
with poor muscular development and scanty 
sweat and sebaceous secretion moreover 
signs of constitutional inferiority and family 
histories of allergy are present in a strikingly 
high percentage of these cases 

DIAGNOSIS 

In general circumscribed and disseminated 
neurodermatitis present a clearly defined dis 
ease picture characterized by a typical dis 
tnbution Uchenification intense itching ard 
absence of vesicles In some instances how 
ever it is almost impossible to differentiate 
between neurodermatitis and certain forms of 
dermatitis Thus for example a chronic 
eczema en plaque or a secondarily lichenified 
contact dermatitis can sometimes barely be 
distinguished from a circumscribed neuroder 
matitis Moreover itisattimesextraordinar 
lly difficult to decide whether a given case 
represents eczematized disseminated neuro 
dermatitis or chronic lichenified dermatitis 
■\eurodermatitis must also be differentiated 
from seborrheic dermatitis which usually 
starts on the scalp and behind the ears and 
spreads to the chest Most important of all 
however for both pathogenetic and thera 
peutic reasons is the differentiation between 
neurodermatitis and contact dermatitis 
Table o9 compiled by Gamer 03 and Sulz 
berger * and expanded somewhat by the 
writers presents a clear summaiy of these 
problems For details concerning Sulzberger s 
differential diagnostic skin testing to dis 
tinguish betw een neurodermatitis and contact 
dermatitis the reader is referred to page /O' 7 
A number of different methods are cm 
ployed to determine the causal allergen If 
the manifestations abate during the patient s 
stay in an allergen free room (see above) it 
may well be assumed that the allergen is 
an inhalant one Further investigations will 
then have to be undertaken to ascertain its 
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Tvble 59. — Differential Diagnosis of Xeurodermatitis, Allergic Contact Dermatitis, and Seborrheic Dermatitis * 
(based in part on Garner * 11 and Sulzberger*) 


Scurodermatitis Allergic Contact Dermatitis j Seborrheic Dermatitis 


Age of Onset I Usual!) before 18 \ears (7 Ant age, usuall) adult i Late childhood, earl) ado- 

I to 20 >ears) j lescence or thereafter 


Famil) Historj of Alter- 1 Usually post lire high in- 
gtc Diseases i ctdence of asthma, der- 

1 maUtis, has fever, 

' urticaria allergic iVnno- 

1 path) 

Xegatne normal incideno 


Personal History of Al- l sually positive ma> be 
lergic Diseases associated with or alter 

nate with hav fever or 
| asthma 

Segal ne normal incidence 1 Xegahre 

Famil) and Personal Sega live normal incidence Sega tire i Positive high incidence of 

Histoo of Seborrheic 1 male type of baldness, 

Conditions i dandruff, acne vulgaris, 

1 greas) and oil) skins, 

| j patulous follicles 

Antecedant Dermatitis 

Infantile dermatitis fre- ' Uncommon Sometimes preceded b» sc- 

quentl) borrheic tjpe of infan- 

i tile dermatitis 

Predisposing Background 

Affects dr) skin, neurocir 1 Favored b) ichthjosis, se- 
culator) instabilitv usual borrhea, p)ogemc and 

mvcotic infections sta 

1 «, 

Dietary excess of oils, fats, 
alcohol, carboh)drates, 
disorders of fat metab- 
olism, indigestion, h)- 
poth> roidism 

Appearance of Unaffected 
Skin 

Often dr), with tendenc) , Usuall) normal, sometimes 
to hyperpigmentation , excessivelv moist, drv, 
greasv , or keratotic 

In some cases, greas) and/ 
or oil) , often normal 

Common Characteristics 
of Eruption 

Dry, papular, Jichemfied, 
highly pruritic, not 
sharply demarcated 

Acute or subacute, not 
sharpl) demarcated, 

with one or more of 
er>thema, edema, vesi 
des. papules, scaling, 
infiltration, and hcheru- 
fication 

Diffuse or sharp!) circum- 
scribed, eo thematous, 
nonvesicular, with greasv 
scales, little or no pruri- 
tus 

Localization 

Antecubital and popliteal 
spaces, evehds, around 
mouth, sides and back of 
neck, dorsa of hands 
and fingers; maj be gen 

eralized 

\\ ide variations, most com- 
monly onset or principal 
involvement on exposed 
areas (face, hands, fore- 
arms), flexures rarely 

Scalp, forehead, e)ehds, 
nasolabial folds, postau 
ricular, presterna!, m- 
terscapular, axillar) , and 
pubic regions 

Dermographism 

Pronounced pale reaction 
(white dermographism) 

Average expected response 

Average expected response 

Personaht) 

Usuall) egocentric, emo- 
tionallv unstable, over- 
ambitious, “poker face” 

Average pattern 

Av erage pattern 

Duration 

Man) )ears, maj disap 
pear m 20’s or persist 
for life 

Usually disappears on rec 
ogmtion and removal of 

Usually responds to tber- 
apv , may be resistant or 

Scratch and Intrade rmal 
Tests 

Few to manv positives, 
often of questionable 
significance 

Usually negative, of no sig- 
nificance 

Generally negative 


* Combinations of anj two or of all three forms am j occur, presenting the combined characteristics of the forms 
concerned 
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Table 59 — Concluded 



Neurodermatitis 

Allergic Contact Dermatitis 

Seborrheic Dermal tis 

Patch Tests 

£ suolly negalnt to a senes 
of common eczemato 
genic allergens except 
wool and silk 

Generally posttne to causa 
tive agent or to some 
members of a series of 
common eczematogemc 
allergens 

Generally negalne 

Passive Transfer Tests 

Often posttne with blood 
serum (Prausmtz Kuest 
ner method) 

Often posttne with blister 
fluid (Urbach Koenig 
stem method) 

\ egatne 

Character of Allergens 

Ingested or inhaled sub 
stance* either protein or 
associated with proteins 
(maj be elicited bj ex , 
ternal contact probably 
through transepidermal 
penetration) 

Water or oil soluble simple 
compounds (nonpro 

terns) eg d> es medi 
caments products of 
plants (oily fraction) 
sjnthetic chemicals etc 

No known allergic basis 

Eosinophiha 

Often positive 

Negative 

Negalne 

Prognosis 

Poor for immediate future 

Excellent if cause can be 
ascertained 

Favorable under treat 
ment, resistant on scalp 
with ultimate alopecia 

Treatment 

Hj posensitization or de 
allergization ehmma 

tiow or avoidance 

Removal of local cause 
topical measures 

Dietary vitamins anti 
infectious and local meas 
ures, X cay 


exact identity — silk, feathers, dust, or other 
inhalant If the allergen is a contactant, 
patch tests may be of value, but must some 
times be applied to an area that has been the 
site of a lesion If food is suspected of being 
the allergen, a strict elimination diet must be 
instituted Skin tests — especially intracu 
taneous ones — are in general of no clinical 
significance Positive skin reactions and suc- 
cessful passive transfer tests are diagnostically 
valuable only if external application or inter 
nal administration of the suspected allergen 
causes the objective and subjective symptoms 
<?/ iteasvdecai&tita A? appear, ai as! ,\ f thesa 
lesions disappear on elimination of the agent, 
Lastly, it must be mentioned that a negative 
skin test b> no means rules out the possibility 
of food allergy 

THERAP1 

Neurodermatitis is a disease that tnes the 
skill and patience of allergists and derma- 
tologists alike Since the condition is gener 
ally brought on by three principal factors — 
(1) inhalant, contact, or food allergens, (2) 
certain predisposing factors (see above), and 
(3) an unstable nervous sjstem over reacting 
to emotional strain— all must be combated 


and, so far as possible, removed at the same 
time Hospitalization is advisable in order 
to facilitate the efficient performance of all 
necessary environmental, dietary, and skin 
tests 

The specific treatment depends, naturally, 
on the identification of the specific agent 
When there is a h> persensitiveness to a con- 
tactant, inhalant, or ingestant, exposure to 
the agent must be eliminated or appropriate 
hyposensitization measures attempted This 
may be accomplished w ith fairly good results 
when the causative allergen is dust, silk, 
Seat hers, Soagvs sps&as (Fxgs 321, 322) 

The use of an allergen free room, as an initial 
therapeutic measure, has been discussed above 
The management of nutritive allerg} in in 
fants and children is discussed below (p 728) 
The w riters ha\ e obtained satisfactor} results 
with the propeptan method in cases of nu 
tritne allerg} 

Predisposing factors, such as gastro intes 
tinal and endocrine disturbances, as well as 
focal infections, should be eliminated as care 
fully as possible In almost all cases of neuro 
dermatitis, the attending physician is obliged 
to administer psv chotherapy — ruled by good 
common sense — and directed full} as much to 
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the patient’s family and fnends as to the pa- 
tient himself. The chief purpose of psjcho- 
tberapy is to loner the psychic tension This 
is accomplished by means of recreation, hob- 
bies, change of environment, particular]) a 
sojourn at the seashore, with frequent bathing 
and sun baths, or ocean voyages, \mong the 
drugs, Bellergal (i or 1 tablet three times a 
day), calcibronat granules (1 teaspoonful three 
times a day), and triple bromides (0 5 Gm 
three times a day) haxe pro\ed themsehes 
to be the most useful. 


vious X-ra\ treatment, it should be cox ered 
with gauze spread with the following cold 
cream before the compresses are applied: 


(Burroughs \\ ell 
come & Col 
U bite petrolatum 


> ad 90 0 I q s. ad - 


Lotions and ointments used should be free 
ot lanolin since man) neurodermatitis pa- 
tients are allergic to animal fat. Lotions 



Fic. 321 Fig 322 

XtrRODEEiiATrns and Asthma Dux to Htpcrse^sititxnxss to Feathers and Milk 
Fig 321 Jntraculaneous injection of 0 1 cc of 1 per ce Q t feather extract produced strong local immediate re- 
action, followed twentj minutes later bj attack of asthma Similar paroxjsm called forth by dnnking glass of milk. 
Fig 322 Same patient after strict elimination of feathers and milk. 


Cases in which a specific cause cannot be 
found, or that are refractor)' to specific treat- 
ment, must be treated symptomatically. This 
approach may be divided into local and general 
measures. Topical dermatologic treatment is 
of the utmost importance. First of all, the 
use of soap and water, including bathing, is 
strictly forbidden. Hon e\ er, ocean baths are 
an exception to this rule, for they are definitely 
beneficial when combined with exposure to 
sunlight. Cold compresses with 2 per cent 
resorcin, 3 per cent boric acid, or 0.25 per cent 
aluminum subacetate will provide relief from 
the enervating itching If the skin is very 
dry, owing either to slight ichth>osis or pre- 


Should contain enough oil to make the skin 
Supple. For example: 

Cm orCc. 

Ohxeoil 20.0-40 0 f3v-x 

Zinc oxide 

Talc aa 20 0 aa 5v 

Gl>cenn 

Water aa 30.0 aa fgi 

Ointments should haxe the addition of tar, 
particularly naftalan, or naftex (Lascoff), 
trade coal tar, or oil of cade: 

Gm or Cc 

Crude coal tar 3 0-10 0 5 I_UI 
Sesame oil 10 0 foiii 

Zinc oxide 

Talc aa 25 0 <w5« 

Petrolatum q. s. ad 120 0 q s ad giv 
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X ray treatment definitely helps to o\er 
come the itching it should be used sparingly 
however since it dnes the skin thus mitiat 
ing a vicious cycle 

Systemic measures include fever therapy 
with bacterial vaccines such as typhoid vac 
cine or pynfer Because of the danger of 
anaphylaxis milk injections are not recom 
mended Good results are often obtained 
nonspecifically by a complete change of diet 
for example a regimen exclusive!} of ran 
fruits and vegetables for from two to four 
weeks (Figs 323 324) The beneficial effect 
of a low salt diet was reported b> Ballestero 


and Mom 2671 The favorable nfluence of a 
chan G e of climate (seashore or mountains) has 
been mentioned above It must be borne in 
mind however that the ithtf obtained from 
these nonspecific measures cannot be expected 
to persist more than a few weeks — unless in 
the interim the allergenic agent and the pre 
disposing factors are discovered 

a Infantile Dermatitis (Infantile 
Eczema) 

The inflammatory dermatoses of infancy and 
early childhood commonl} referred to as in 
fantile eczema may be subdivided into two 
major groups infantile dermatitis and sebor 
rheic dermatitis There are also occasional 
instances of contact dermatitis due to topical 
medication poison ivy soap wool silk cos 


metics dyes and primary cutaneous irritants 
these do not differ from the condition in adults 
Circumoral dermatitis due to contact w th 
foods particularly vegetables and fruits al«o 
represents an epidermal sensitization Lastl} 
m}cotic and bacterial dermatoses ma> also 
occur these are easily distin 0 uished clinically 
from the conditions mentioned and will like 
wise not be discu sed here since they are not 
primarily allergic in character The relative 
frequency of the various dermatoses can be 
judged from Hill s 704 analysis of 156 cases of 
so called eczema in childhood 10a had in 
fantile dermatitis 31 contact dermatitis 11 


fungous infections and 9 seborrheic derma 
this nummular eczema and circumscribed 
neurodermatitis 

It may be Tieeersaiy yustviy the use of 
the term infantile dermatitis in place of the 
designations infantile eczema (Mora* 795 ) atopic 
dermatitis (Sulzberger 687 and Hill M ) true 
eczema (Finkelste n 0 ) ind early exudative 
eczematoid (Rost) In the discussion of the 
classification of forms of dermatitis the reason 
why the vague designation eczema should 
be eliminated from medical terminology was 
made clear The same consideration led Sulz 
berger and Hill to suggest the term atopic 

* « H U. L W J Pcd a 20 S3 1912 

» ® Moio E Fkzema Iaf»n um und Derma s sebo ho 
Be I o Sp nge 1932 

■"Hu L U JAMA III 2113 1938 

• T kelste n H Am J D s Ch li M 3M 1937 



Fig 323 Nelsodermatit s V Child Fig 324 Same Patient after Four 
of 4} Years \\ eels Diet U holly of Ra \ 

\ egetables and Fruits 
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dermatitis as an appropriate substitute. 
However, since the writers cannot subscribe 
to the concept of atopy, for reasons gi\en 
elsewhere in this booh, the simple descriptive 
term infantile dermatitis is employed. 
Cooke 89 agrees in principle in the words, “And 
particularly is the term ‘atopic dermatitis’ 
inappropriate as it has come to imply that 
skin testing for immediate wheal reactions is a 
diagnostic procedure in eczema of the infan- 
tile type, which ... it is not.” 

Together with all these authors, we differ- 
entiate between infantile and seborrheic der- 
matitis, although it must be admitted (see 
below) that it is often extraordinarily difficult, 
and sometimes downright impossible, to dis- 
tinguish the one from the other clinically. 
Nevertheless, for therapeutic reasons, even' 
effort should be made to do so m each case. 

SYMPTOMATOLOGY 

Infantile dermatitis is characterized by 
poorly defined areas of acute, subacute, or 
chronic inflammation of the skin, consisting of 
erythematous papulovesicular primary lesions, 
with intense itching In the majority of 
cases, infantile dermatitis ends in a spontane- 
ous cure when the child reaches the age of 
about 2 years; it may recur now and then, 
usually much later in life, in the form of some 
type of dermatitis. Many of these patients 
may sooner or later present other allergic 
manifestations, particularly asthma. The fre- 
quency with which this happens is indicated 
by the observations of Clein, 2198 who found 
dermatitis by far the most common initial 
allergic symptom in infants; of these cases, 
when followed for 10 years or more, about 
two-thirds had developed allergic rhinopathy, 
one-third pollen hay fever, and more than one- 
fourth asthma. None failed to develop one 
or more major allergic conditions during the 
period of observation. 

In a small minority of cases the cutaneous 
manifestations continue throughout childhood 
and even into adult life, though they gradually 
assume a different character, presenting the 
typical picture of localized or disseminated 
neurodermatitis. This is observed not only 
in children in whom the shin disease has been 
accompanied by asthma from earliest youth, 
but also in other unusually severe and refrac- 
tory cases. While infantile dermatitis occurs 


chiefly in the so-called exudative type (Fig. 
325), it is occasionally also seen in overfed 
and atrophic children (Figs. 326, 327). As 
a rule, the shin of infants of the first type is 
not hrm and taut as is usual in overfed chil- 
dren, but flabby and flaccid in appearance 
and on touch Adolf Czerny assumed that 
the cjrdition is due to a metabolic disturb- 
ance, for which he coined the designation 
“evudativ e diathesis ” When dressed or w hen 
covered i p in bed, these children give an initial 
impression of being fat and literally- overfed; 
i ndressed, how ev er. thev typically present 
itrikingly thin thighs and calves. 

The characteristic primary lesion is a small 
exudative papule, which may become a vesicle 
or be topped with a crust if the overlying epi- 
dermis is removed by scra'ching. The clini- 
cal manifestations begin with symmetric 
eczemitous lesions on both cheeks — the so- 
called milk crusts (Fig 328), this phase is 
replaced in tum by a very intensely pruntic, 
usually excoriated and crusted vesiculation on 
an acutely inflamed base (Fig 329) These 
exudative lesions obviously offer terrain highly 
suitable for bacterial growth, and in fact very 
frequently lead to a secondary pyogenic in- 
fection, with general lymphadenopathy (Fig. 
330). But even at this time the patient usu- 
ally presents the characteristic pallor of the 
face Superimposed infection with hemolytic 
streptococci was found by Boisvert and 
Powers 2708 to originate most frequently from 
nasopharyngitis due to this organism, and to 
account for lack of therapeutic response of the 
dermatitis and pronounced weeping of the 
skin. It requires appropriate treatment, in 
addition to that directed against the underly- 
ing dermatitis. Other but rare streptococcal 
complications include bacteremia, erysipelas, 
progressive lymphadenopathy, and localized 
involvement of some internal organ, including 
otitis media. 

The papulovesicular eruption tends to 
spread after a while to other parts of the body, 
chiefly to the forearms, and the outer aspects 
of the lower parts of the legs (Fig. 331). Not 
infrequently, other areas may also be exten- 
sively involved. The clinical manifestations 
are manifold: erythema, papules, vesicles, 

rx Boisvert, P L , and Powers, G F TaleJ Biol &M*d IS- 
595, 19M 
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Fig. 32S Infantile Dermatitis, Dra Form “Milk Fig 329 Infantile Dermatitis Evtdatiae Torm 
Cri st” 



Fig 330 Infantile Dermatitis Second arila Fig 331 Infantile Dermatitis Ina-qlatng Thighs 

Infected Form axd Legs is \dditios to Face and Keck 
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crusts, scales, and even wheals may exist 
side by side 

The nature and frequency of complications 
appearing in the course of infantile dermatitis, 
including the so called sudden death,” gen 
erahzed vaccinia (“eczema vaccinatum”), 
Kaposi’s vancelliform eruption, respiratory 
infections, and gastro intestinal disturbances 
were recently reviewed by Epstein* 51 *” 09 
and Glaser 2710 

PYTIIOCEKESIS 

It is surely safe to say that today there is 
no doubt that infantile dermatitis is the ex 
pression of an allergic reaction of the bod> 
The only contro\ersai question is as to the 
extent to which foods, inhalants, contactanls 
and endogenous allergens (metabolic products, 
faulty intestinal flora, bacteria from focal in- 
fection) are responsible in a given case, and as 
to the means by which the nature of the causal 
agent can best be determined 

Although there is a definite tendency at 
present to minimize the significance of foods 
in the causation of infantile dermatitis (ac 
cording to Osborne et al 2087 nutritive allergens 
account for only 10 to IS per cent of cases), 
numerous instances have been reported in 
which elimination and trial diets conclusively 
demonstrated that a food — most commonly 
wheat, milk, egg, orange, tomato, spinach, 
peas, or cod liver oil— was the sole cause of 
the condition (Schloss, Blackfan, Ramirez, 
O’Keefe and Rackemann, Woringer, Clem, 
and others) It is not unlikely that the pres 
ent trend of starting various new solid foods in 
the first few months of infancy may constitute 
a predisposing factor to sensitization It is 
preferable, particularly in children with posi 
tive family histories of allergy, to introduce 
new foods gradually and to increase the quan 
titles slowly as tolerance for them is demon 
strated Hill and Pratt* 711 stress the fact that 
milk is to be regarded as two foods, rather 
than one the hypersensitiveness may be 
related to the lactalbumm or to the casein 
Occasionally, the physician will ha\e to pay 
attention to the foods eaten by the mother 
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and possibly reaching the child by way of the 
breast milk (O’Keefe and Scott Shannon, 
Ratner, Balyeat) Thus Bulkley 2712 described 
repeated instances of nursing infants with se 
vere dermatitis which had long resisted ener 
getic treatment, but which cleared after the 
mothers stopped drinking tea That the 
foreign substance in human milk need not al 
nays be a food was shown by the case reported 
by Campbell 2713 , the newborn infant of a 
doctor’s w jfe de\ eloped such sev ere dermatitis 
each time his mother received an injection for 
hay fever that the treatment had to be stopped 
Consideration must also be given to the fact 
that unaltered undigested proteins, such as 
wheat, alfalfa, flaxseed, cottonseed, and pea 
nuts, sometimes pass intact into cow’s milk 
(Sterling and Fishman, 2714 Rockwell'’ 715 ) In 
these cises the clinical symptoms are due not 
to s nsitivity to milk, but to the unaltered 
extraneous protein contained in it 
Horesh 893 pointed out that the odors or 
vapors of offending foods may suffice to pro 
duce exacerbations of infantile dermatitis, 
although probably not to cause the initial 
sensitization In 8 cases the dermatosis 
which had been controlled by elimination diet 
was again induced by the odors of frying pork, 
bacon, or fish, of cooking cabbage, or of the 
opening of eggs In one case, a flare of the 
dermatitis occurred whenever a freshly dressed 
chicken was brought into the presence of the 
patient Two cases due to the odor emanat 
mg from eggs, reported by Oliver, 2718 were 
completely relieved of their dermatitis when 
eggs were removed from the house It is 
obviously advisable to keep children with 
infantile dermatitis out of the kitchen when 
food is being prepared 

Most of the authorities who hold that hyper- 
sensitiveness to foods is the cause of infantile 
dermatitis, consider only food proteins How* 
ever, there are a few who implicate animal 
fat Gartje, 2717 for one, blames milk fat, as 
well as cod liver oil, and claims, furthermore, 
that these fat hypersensitive dermatitic chil 
dren usually' manifest not the exudative but 
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the dry condition so characteristic of sebor- 
rheic dermatitis. Because of this assumed 
allergy to fat, Monrad, Marfan, Gerstley, and 
others recommended gi\ mg children shimmed 
milk or buttermilk instead of mother’s or 
cow’s milk. In the case of a nursing infant it 
is sometimes possible, as claimed by Marfan 
and Turquety, to reduce the fat co itent of the 
mother's milk by placing her on an appro- 
priate diet (limited quantities of fat and meat, 
no alcohol), thus bringing the milk within the 
infant’s limit of tolerance. Leiner as well as 
Pulay observed cases of infantile dermatitis 
in which hypersensitiveness to sugar could be 
demonstrated. As to the identification of the 
causative nutriti\e allergen, HiU and Sulz- 
berger, MW Osborne and Walker, 11 * Finkel- 
stein, 2707 Birt, 2718 and the senior aithor 49 ha\e 
long been of the opinion that positive skin 
tests with food proteins, as well as the passive 
transfer test and the complement fixation reac- 
tion, are undependable and often actually 
misleading, and that only the elimination diet 
or, as we have shown, the propeptan method is 
really useful for this purpose. 

Although it is true that the majority of all 
children suffering from infantile dermatitis 
give a positive reaction to raw egg white, 
strict elimination of eggs from the diet rarely 
results in an impro\ement of the cutaneous 
condition. Thus, each of 46 cases studied by 
Ditkowsky et al. 2719 reacted on skin testing to 
one or more fractions of egg white, but m only 
6 subjects in the entire group was clinical 
sensitivity to this substance noted More- 
over, the skins of these children also react to 
other kinds of eggs not commonly used for 
human consumption, such as pigeon, ostrich, 
gull, or lapw ing eggs. Positi\ e tests with egg 
white, milk, or other foods do not, therefore, 
permit the conclusion that a given case of in- 
fantile dermatitis is necessarily caused by 
these substances Such reactions may indi- 
cate nothing more than that the skin has ac- 
quired— either during the first w eeks or months 
of life, or perhaps prenatally — a hyper- 
sensitiveness to these proteins. This allergic 
state can pave the way for other hypersensi- 
tivities, mediated by mgeslants, inhalants, or 
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contactants This concept of a metallergic 
mechanism in infantile dermatitis would seem 
to be supported b> the following clinical ob- 
servations Frequently after an infectious 
disease or an exacerbation of one (e.g , ton- 
sillitis, otitis, bronchitis), and occasionally 
following vaccination or gastro-intestinal dis- 
turbances, there is a flare at the sites of former 
skin manifestations, and surprising therapeutic 
results are sometimes achieved by eradication 
of the foci of infection On the other hand, 
the elimination of a great \ anety of nonspecific 
external irritants (water, heat, sunlight, fric- 
tion) often has a decidedly beneficial effect. 
Hill and Sulzberger 584 \-enture the opinion 
that the mechanism in infantile dermatitis is a 
heterophile one, and that the dermatitis may 
be due, for example, not to egg, but to aller- 
gens immunologicallv related to egg 

However, intracutaneous or subcutaneous 
administration of extracts of egg white, milk, 
or wheat occasionally produces severe an- 
aphylaxis, without causing a flare of the cu- 
taneous manifestations. In instances of this 
kind, the h> persensihx eness to egg as demon- 
strated by the skin test, while specific, is not 
the underlying cause of the dermatitis. More- 
over, the feeding of a new protein to an in- 
fant — for example, sox bean protein — is fol- 
lowed for a short time bj the dex'elopment of 
antibodies, as demonstrated by a positive 
intracutaneous test (Hill 193 ) Elimination or 
addition of these proteins to the diet will 
neither improxe nor aggravate the condition. 
Hill therefore interprets the temporary re- 
activity to such foods as an expression of a 
nonetiologic naturally produced hypersensi- 
tiveness. 

Finally, it should be pointed out that the 
reaction to egg white is of no x'alue as a means 
of clinical differentiation of the various forms 
of dermatitis in children. While in the exu- 
dative type there is a positive test in the great 
majority of instances (in 85 per cent of cases, 
according to Sulzberger and Hill, and Dit- 
kowsky et al ; in 82 per cent, Moro; in 69.5 
per cent, Strobl and Wasitzky, in 65 per cent, 
Urbach; in 54 per cent, Woringer; in 50 per 
cent, Rosenbaum), patients with seborrheic 
dermatitis not infrequently react in the same 
manner (Urbach, Miyasaki, Minami) ; indeed, 
some children w ith the latter condition react 
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with very severe anaph} lactic s>mptoms to 
injections of egg Tor this reason incident 
all} it is advisable in an} case in which there 
is any hint of such danger in the patient s 
history never to perform a direct cutaneous 
skin test on the child but to employ the pas 
sn e transfer test of Prausmtz Kuestner 
Moreover intradermal skin tests should in 
principle never be performed unless the child 
is hospitalized The present writers have had 
occasion to observe several instances of late 
reactions that endangered the patient s life 

Numerous authors including Osborne and 
his associates 643 1495 Hill 21 0 Sulzberger 4 and 
Peck and Salomon 138 are of the opinion that 
inhalants (eg silk goose feathers kapok 
dust) play the leading role in the causation of 
infantile dermatitis For a detailed considera 
tion of this question the reader is referred to 
the_ section above on neurodermatitis Ac 
cording Ho Farmer 2Tn horse dander elicited 
positive sctatch test reactions in about one 
half of a group of cases of infantile dermatitis 
and various indigenous pollens about an equal 
number followed in order of frequency by 
house dust mixed feathers cattle hair kapok 
linseed and cat, dog and rabbit danders Ep 
stein 2619 states that in rural areas environmental 
allergens are at least as important in the 
etiology as foods the most frequent offenders 
being cattle and horse dander feathers house 
dust and wool 

Contactants may well be the causal agents 
in some few cases of infantile dermatitis 
Thus Tihara 2722 points to the strikingly high 
number of positive reactions to egg white in 
dermatitic infants in Japan and attributes this 
to the popular custom of washing the new 
"born infant with the whites of "hen s eggs 
As a proof of this theor} of percutaneous 
sensitization he reports that positive reactions 
to tests with egg white were obtained in 57 
per cent of dermatitic infants who had been 
subjected to this traditional washing with egg 
white immediately after birth while onl} 16 
per cent of those not washed in this manner 
gave a positive test Peck and Salomon 138 
and Albert and W alzer 686 obtained positive 
patch tests with silk goose feathers and other 
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contactants m patients w th infai t le derma 
titis Osborne and Walker 139 aid Ratner 
are also of the opinion that surface exposures 
are of particular importance in the pathogene 
sis of infantile dermatitis The former 
stresses the fact however that rout ne patch 
tests are inadequate and should be replaced bj 
actual clinical trials with woolen capes 
gloves and similar articles of clothing Fur 
thermore moisture friction and above all the 
minute abrasions of the skin resulting from 
them are necessary to promote epidermal 
sensitization Contactants particular!} to be 
suspected are wool feathers silk and other 
epidermals kapok soap and chemicals m 
eluding those adhering to underwear and bed 
clothes after laundering medicated oils oint 
ments medications and lotions (especially 
those containing mercury) insect sprays and 
floor wax the mother s and father s cosmetics 
including orris root and hand creams to>s 
d}es and lacquered objects Finally the 
hair and dander of house pets such as cats and 
dogs may act as contactants In an inter 
esting case reported by Campbell 27 3 the in 
tense weeping dermatitis of a newborn breast 
fed infant who was later shown by skin tests 
to be sensitive to wheat, promptly disappeared 
when starch was removed from the nurses 
uniform 

Positive patch test reactions to human 
dander were described by Simon 2689 as occur 
ring in the majority of children with infantile 
dermatitis and neurodermatitis These re 
sponses appear to be identical with those ob 
tamed with silk and feathers by Albert and 
W alzer 1457 Other evidence suggesting the 
etiologic significance of human dander in the 
genesis oi infantile dermatitis induced Vrtt 
facts that lesions characteristic of the disease 
were produced at will on previously unin 
volved skin areas of 4 cases b> rubbing 
them with the mother s hair for a few minutes 
twice daily for one to three days and that 
prompt clinical improvement occurred in 3 of 
4 children b} following special measures di 
reeled at avoidance of contact with human 
dander of parents or others (Simon 4S5 ) The 
allergen appears to be present chiefl} in dander 
from the adult human scalp and to a lesser 
extent in adult scalp hair and scales from 
seborrheic dermatitis but not in epidermis 
and hair from other sources or scales from 
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other shin diseases (Simon***). SulzbeTger 
and Baer 711 point out that human dander con- 
sists largely of five elements, each of which is 
in lum a composite of many ingredients: 
desquamated homy epithelium, sebum, sweat, 
micro-organisms, and collected dusts and other 
extraneous matter. 

DIAGNOSIS 

The differentiation between seborrheic der- 
matitis and infantile dermatitis is often very 
difficult to establish. However, in patients of 
this age, seborrheic dermatitis is likely to begin 
with intertrigo in the groins, axillae, and other 
folds. Furthermore, a blepharitis is \er> 


other hand, seborrheic manifestations so fre- 
quently precede the development of infantile 
dermatitis, and mixed forms are so common, 
that there is evidently some relationship be- 
tween the two (Hill- 706 ). Final]} , the senior 
writer 110 has observed a number of cases of 
seborrheic dermatitis gradually changing into 
neurodermatitis (Fig. 333) 

Infantile dermatitis, on the other hand, is 
characterized by intense itching, exudation, 
crust formation, and secondary infection, 
furthermore, the skin folds are not involved, 
and there is no blephantis 

A.s to the methods of determining the causa- 
ti\ e allergen, the reader is referred to the sec- 
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commonly present. Another characteristic 
symptom is the greasy scaling of the scalp 
(“cradle cap,” Fig. 332), which may extend 
to other parts of the body, usually to the face, 
neck, shoulders, and trunk, forming large ir- 
regularly configurated areas by fusion. The 
eruption is essentially a dry scaly one, usually 
with rather sharply defined margins, and of a 
yellowish-pink color. The patches do not 
ooze unless they are rubbed In severe cases, 
an erythroderma may develop, its severest 
expression being Leiner’s disease (eiythro- 
derma desquamativa). The characteristic pri- 
mary lesion is a red scaly papule, which later 
is transformed into a greasy scaly crust 
There is no evidence to indicate that sebor- 
rheic dermatitis is of allergic origin. On the 


tion on pathogenesis, where the pitfalls of skin 
testing and the merits of elimination and en- 
vironmental tests are fully discussed The 
illuminating results of the investigations bj 
Wilmer and his associates, among others, 
merit special mention: of 44 infants who re- 
peatedly had positive reactions to milk and/or 
egg, definitely allergic symptoms were evi- 
denced by only 12. Furthermore, the advice 
of HiU* 713 may be appended here, to the effect 
that if skin testing is undertaken, it should be 
done by the scratch and not by the intracu- 
taneous method, since even normal infants 
may give a positive intracutaneous reaction 
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for a short period after eating a food for the 
first time 

TIIERAPV 

The f rst step in management is the elimina 
tion of all sources of local irritation and of all 
known factors of contact allerg> Since man> 
of the agents act as inhalants as well as con 
tactants removal of them will il e o be of benefit 
in tl e large group of cases of infantile derma 
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titis due to inhalant allerg) It is absolute!) 
essential to convince mot! ers and nurses that 
their full cooperation is a paramount factor in 
obtaining satisfactorv result* 

Tl e child should be placed m a dustproofed 
room and should be kept awa) from (a) such 
environmental allergens as wool (in clothing 
and blankets) silk feathers (in pillows 
quilts) and other animal epidermal substances 
including dander of pets as well as house dust 


and rugs and ( b ) chem cal subsl nces in 
eluding floor wax 1 sect spravs med cations 
cosmetics of the parents and lacquered toys 
It is well to use soft well washed unstarched 
linen or cotton garmei ts Mattresses pil 
lows and blankets should be enclosed in 
allergen proof covers C reat care must also 
be taken to ensure that no soap or laundiy 
chemicals remain in the clothing or bed linen 
Thorough and repeated rinsing of all garments 
and linens is necessar) Quite frequently the 
success or failure of these measures hinges on a 
personal examination of the child s environ 
ment by the physician Information given 
by the mother or nurse cannot entirely be 
depended upon 

If this regimen combined with local treat 
ment (see below) does not bring about lm 
provement within two weeks elimination diets 
should be instituted (Figs *34 333) These 
are not only indispensable in treatment but 
constitute a therapeutic test that for the 
reasons previousl) given is superior to skin 
testing They can be of value only if strictly 
adhered to Elimination diets for the nursing 
mother frequently produce favorable results in 
the dermatitic nursling Needless to say it is 
not easv to discover the identity of the aller 
genic food in the mother s diet It is said that 
it is often one for which she had a craving 
during pregnane) In the case of milk fed 
babies a first trial with evaporated or super 
heated milk (kept at a temperature of 240 F 
for one half to oi e hour) maj be made s nee 
as Ratner and Gruehl 7 4 have shown heated 
milk has reduced anaph) lactogenic properties 
However if this approach fails the substitu 
tion of goat s milk is sometimes successful 
It is advisable to feed each different milk for 
from five to seven days since it often requires 
at least that length of time for an) appreciable 
clin cal change to become evident 
If no animal milk can be tolerated a so) 
bean preparation should be tried (Hill and 
Stuart 27 5 ) There are a number of different 
preparations on the market the most popular 
being sobee (Mead Johnson and Compan)) 
and Mull So) (Borden Compan)) \\hile 
these fulfil the nutritional requirements of 
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the growing infant, they may cause diarrhea \ ltamins must be gi\en, depending on the 
and vomiting According to Lev in, i7M Kreme infant’s requirements, the synthetic prepara- 
O'Soy (Madison Foods, Madison College, tions being preferable in order to avoid the 
Tenn.) is, as a rule, better tolerated. It possibility of allergy to protein m the sources 
contains 2 28 per cent of protein (from soy from which the natural vitamins are derived, 
bean), 5.22 per cent of fat (soy bean oil), and such as cod liver oil, liver, or yeast. Suitable 
4 45 per cent of carbohydrate (from soy bean synthetic \ itamins include provitamin A 
and added dextrose). Soyola (Wyeth) is also (Carotene or Cantol, 8 to 10 drops), thiamin 
available. The diet consists of the soy bean hydrochloride (0 25 mg ), nboflavine (05 mg.), 
emulsion diluted with water in the same pro- niacin amide (4 mg ), ascorbic acid (50 mg ), 
portion as that in which cow’s milk- would be and vitamin D (viosterol or Dnsdol, 8 to 10 
diluted. Additional carbohvdrate m the form drops, once a day) 



Effect of Elimination Diet on Intantile Dermatitis 
Fig 334 Appearance before treatment Fig 335 After lourteen da\ s of diet free of animal 

protein. 

of cane sugar is added in quantities of 2 to 4 Since quite a few children develop hyper- 
tablespoonfuls for the twenty four-hour sensitiveness to soy bean preparations, it is 

formula. For infants over 5 months of age, essential to have available milk substitutes 

sobee is added to the diet as a cooked cereal derived from cereals, vegetables, or meats. 

It should be cooked for about one hour until Wolpe and Sih ertone 5775 devised nine such 

it is quite thick and firm Stoesser 2727 not substitutes prepared from oats, barley, lima 

only confirmed the value of soy-bean feeding beans, peas, taro, rice, ry e, and com flour 

in milk-sensitive and multiple-food-sensitive with the addition of oil (cottonseed, olive, 

infants, but also found in some instances that sesame, com, and peanut), gelatin, dextrose, 

its use for some weeks led to tolerance of other imitation vanilla, salt, crushed bone phos- 

foods to which they had previously demon- phate or calcium phosphate, ferric chloride, 

strated clinical sensitivity. and sometimes saccharine According to 

*■* Levin, S J J Pediat 17- 79 , 1W> ~ 
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Feingold 2729 another vegetable substitute for 
milk is taro a plant commonly eaten in Hawaii 
in the form of a mush known as poi As an 
alternative to soy bean milk Stuart’ 720 de 
scribed a strained meat formula which can be 
readily prepared in the home Glaser 2731 
states that specially strained (homogenized) 
meats beef lamb beef liver with added in 
gradients following a suggestion of Rowes 
should soon be commercially available as milk 
substitutes 

Protein hydrolysates may be employed as a 
source of nitrogen in allergic infants and chil 
dren Since the v anous proteins are composed 
of essentially the same ammo acids the process 


noted improvement in highly allergic patients 
fed a mixture of 70 Gm of ami io acids 140 
Gm of oil 2a0 Gm of dextrose 20 Gm of 
salt nuxture and synthetic vitamins Since 
this synthetic diet has an unpleasant taste 
feedings were administered by stomach tube 
at intervals of two to four hours 
The present writers have used Aminoids 
(Arlington) Amigen (Mead Johnson) and 
Parenamine (Stearns) in children allergic to 
milk While the results were often satisfac 
tory in some infants the hypersensitiveness 
was so extreme that they reacted to these 
digests which it must be remembered con 
tain traces of their lusher protein constituents 



Effect of D et in Case of Infantile Dermatitis Doe to Milk and Milk Prodlcts 


Fig 330 Appearance on admiss on to hospital 


Tic 337 After t entj one days on soy bean del 


of artificial digestion can be earned to the 
point w 1 ere indiv idual specificitv of structure 
is lost Hill 6I “ reported that 36 dermatitic 
infants allergic to milk tolerated such a prep 
aration perfectly The mixture which was 
given for as long as three months contained 20 
per cent protein hydrolysate Definite lm 
provement m the dermatitis and satisfactory 
weight gam were observed in 19 of these in 
fants By a similar method Belmg and Lee 77 
cured a milk allergic child with an ery thema 
tous rash and generalized nutntional edema in 
fifteen davs Olmsted and his co workers 739 
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The effects of the diet should become appar 
ent within a week (Figs 336 33/) After 
tl e condition has healed or materially im 
prov ed the follow ing foods may be added one 
at a time at three day intervals according to 
the infants age desire and digestive and 
allergic tolerance com meal rice oatmeal 
barley flour tapioca carrots lettuce asparagus 
applesauce bananas and bread Reactions 
should be carefully noted If the cond tion 
flares up after a certain food has been added 
to the diet this item should be withheld until 
the eruption has disappeared Milk eggs 
tomatoes and oranges are the last foods to be 
tried on the baby 

For the purpose of this regimen a food 
diary is of particular help It consists of a 
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complete, carefully kept record, with notations 
of the time of ingestion of each food — includ- 
ing such overlooked items as sweets — on the 
left-hand page, and of fluctuations in the symp- 
tomatology in some detail on the right-hand 
page 

When in jested protein, whether in milk or 
other food, has been shown to be the cause of 
an infantile dermatitis, a properly pursued 
course of specific propeptan therapy (see p 
220) is of great value and frequently results 
m tolerance for normal amounts of the respon- 
sible food without consequent cutaneous in- 
flammation. 


broth and even small amounts of meat may be 
tried 

Undemutntion, diarrhea, and infection, if 
present, must all be cleared up in the exudative 
as w ell as in the seborrheic type of dermatitis in 
children The writers have quite frequently 
observed an onset of skin manifestations in 
infants after prolonged diarrhea. It seems 
likely that the intestinal allergization was 
initiated by the diarrhea. Furthermore, we 
have repeatedh noted that local infections, 
such as tonsillitis, otitis, bronchitis, and pje- 
litis. as well as those in the intestines, may 
produce a rather sev ere flare of the skin disease 



For cases presenting a predominant!} sebor- 
rheic type of dermatitis, Finkelstein i7D7 recom- 
mends a diet poor in fat and sodium chloride 
but relatively rich in protein and high in fruit 
and vegetables This means that milk, as 
well as any other food containing animal or 
vegetable fat, is excluded (Figs 338, 339) 
On the other hand, 2 or 3 teaspoonfuls of 
amino acids should be given daily for about 
four weeks. However, children are not in- 
frequently allergic to these products, as has 
been seen by the authors. There should also 
be sufficient vitamin B in the diet After the 
condition has begun to improve, either butter- 
milk or cottage cheese is added; later beef 


In addition to the general and dietary man- 
agement, external local treatment is indis- 
pensable, though it is in itself merely pallia- 
tive, not curative To begin with, bathing is 
strictly forbidden, and only the uninvolved skin 
areas may be washed with soap and water 
The skin may be cleansed with plain petrola- 
tum, mineral oil, olive oil, or preferably by 
means of compresses In order to prevent 
scratching of the lesions and avert the conse- 
quent danger of secondary infection, the arms 
and legs should be restrained by t}ing them to 
the sides of the bed. In milder cases, the arms 
may be splinted with stiff cardboard cuffs, 
covered with cotton and reaching well above 
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the elbows (riG 340) The fingernails should 
be kept closelj trimmed 
When the condition is severe it is advis- 
able to ha\e the infant rest on a large piece 
of celluloid (a cleansed roentgen film) in order 
to pre\ent rubbing on the bed sheets Seda 
tion will often be found necessary In some 
instances it will be found expedient to hospital 
lze the child in which e\ent every precaution 
must be taken to prevent cross infection since 
it is a known fact that such patients are par 
ticularlj prone to acquire otitis media bron 
chopneumoma and similar infections 


acid solution 1 10 000 acriflavme solution 
diluted Burou s solution or potassium per 
manganate in a 1 6 000 dilution these are 
applied to the most severely affected areas 
three times dailj for one hour and changed 
every ten minutes In severe cases it will be 
necessarj to cover the face with a mask of 
linen coated with a thick layer of boric acid 
ointment (U S P IX — without wax) and to 
applj the compresses o\ er the mask In the 
event of secondary infection a 5 per cent 
sulfa thiazole cream or penicillin ointment may 
be used instead When there is no more 



Fig 340 Method of Restraining Infantile Dermatitis Patient from Scratching 


Control of pruritus b> means of large doses 
of thiamin chloride was reported by Shan 
non 2733 While vitamin B complex is con 
sidered a useful adjunct in the treatment of 
infantile dermatitis by Harris and Gay* 734 and 
Epstein M1 * Sulzberger and Baer 2735 were un 
impressed with the results obtained with 
various vitamins including vitamin B com 
plex 

In acute cases the condition can be re 
lieved by wet dressings of 2 per cent boric 
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I'M Hass s A and Gay L N J Alle gy H 3JS 1943 
* M SrlZBERCE* M B and Bin R 1943 V bi Derma t A 
Syph Ch cago Y bL Pub 1944 


crusting or infection the wet dressings maj be 
placed directly on the face and the following 
lotions maj be thinly and gentlj applied in the 
intervals between the wet dressings 
Gm or Cc 

If Olive oil 
Z nc oxide 

Talc aa 15 0 

Glycerin 

\\ ater aa q s ad 90 0 


aa q s ad f3 1 


Gm or Cc 

If Bismuth subgallate 
Zinc oxide 

Talc aa 15 0 

Cottonseed oil 

Glycerin 

Water ooq sad 120 0 


oaq s adfj*' 
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When the acute dermatitis has subsided, 
crude coal tar, beginning with 0 25 per cent 
and slow 1}' increasing to 5 per cent, is extremely 
valuable if well tolerated. Tor the first two 
days the tar ointment should be applied to a 
limited area, in older to determine whether or 
not it irritates the skin. 

Cm or Cc. 

1$ Crude coal tar 0 6- 6 0 | gr x-giss 
Okie oil 20 0 1 5v 

Zinc paste q s ad 120 0 q s ad Jivr 

Gm 

1$ Naftex (La scoff) 6 0-30 0 I 5 iss- 5 1 

Zinc paste q s ad 60 0 q s. ad Jn 

In severe cases, small fractional doses of X 
ray are sometimes of value. 

The seborrheic state cf the scalp max be 
treated with a sulfur cc!d cream- 

Cm orCc 

1} Precipitated sulfur 12-2 4 gr xvui-xxxvi 
Boric acid, 1 per 
cent solution 

Anhjdrous lanolin a«j45 0 , aa giss 
Petrolatum q s ad 120 0 | q s ad giv 

6. Seborrheic Dermatitis 

On clinical grounds, Unna segregated from 
the dermatitis group certain cutaneous mani- 
festations that are commonly encountered in 
the so-called seborrheic regions and called 
them “seborrheic eczema.” Since they are 
almost never expressions of an allergy they 
need no further discussion here. Differen- 
tiation between this condition and infantile 
dermatitis is important for therapy and was 
therefore discussed there in some detail 

7. Lvtectious and Parasitic Dermatitis 

This group includes a number of subdivi- 
sions, which are characterized clinically in 
most instances by rather sharply defined 
pityriasiform or psoriasiform eruptions ap- 
pearing in the sites of predilection (axilla, 
groin, scalp, over the sternum), and pathologi- 
cally by their bacterial , fungous, or other raicro- 
organismal origin. All are amenable to cure 
by the indicated antibacterial or antiparasitic 
therapy. Darier™ and Miescher 1737 have 
described this group under the heading of 

•T*Di«n». J Precis de dtrmjtolojie Pan, Masson, IMS 
s ' 1 'MusCHr*,G Derma t.WdiBsclir 1*1-1193,1935 


“eczematids,” to connote the clinical relation- 
ship to eczema, and at the same time to indi- 
cate the unrelated etiology. Seborrheic derma- 
titis, which responds so well to sulfur, is now 
also regarded by some authorities as an infec- 
tious epidermitis — as are also, of course, the 
strepto- and staphylodermas, for which peni- 
cillin ointment (500 Oxford units per cc ), 
5 per cent sulfathiazole cream, and 1:10,000 
acnflavme cannot be too highly recommended. 
Also to be included here are certain forms of 
trichophytosis, epidermophytosis, and monili- 
asis that respond to antiparasitic treatment. 

The etiologic in\ estigation of these cases is 
handicapped The mere isolation of strepto- 
cocci, or Staphylococcus aureus, or monilia, 
for example, from the dermatitic lesions, is 
often misleading, since most of the microbic 
dermatjtides are caused by micro-organisms 
which may be found on any skin. Moreover, 
dermatitis of other origin frequently becomes 
secondarily infected with pyogenic bacteria or 
fungi, although these are without primary 
etiologic significance On the other hand, the 
absence of bacteria or fungi does not disprove 
the microbic origin, as we may be dealing with 
an allergic “id” lesion Tests for skin sensi- 
tivity to bacterial vaccines or extracts are only 
of limited value. It has been previously men- 
tioned that microbic allergens are capable of 
eliciting three types of cutaneous reactions : 

(1) delayed, tuberculin- or trichophytin-type; 

(2) immediate w healing type, which is rela- 
tively common with molds and monilia, rather 
rare with bacteria and trichophytin; and (3) 
eczematous type of reaction (epidermal-con- 
tact type), w hich may play a role with tricho- 
phytin or oidiomycin in dermatitis. In micro- 
bic dermatitis, all three forms of sensitivity 
can be observ ed. The ubiquity of both 
staphv lococci and streptococci explains why 
the great majority of persons react to their 
extracts. A clue is obtained, however, if 
there are marked local reactions, and especially 
if they are combined with a focal flare of the 
original lesions. Antibacterial and antipara- 
sitic therapy will cure only those cases in which 
the micro-organism is the primary cause of the 
condition. 

According to Epstein, 5 * 11 infectious dermati- 
tides appear clinically under a great variety of 
pictures. Xot all of them are characterized by 
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sharply outlined pitynasiform or psoriasiform 
lesions Numerous infectious dermatitides 
present just the ordinary morphology of der 
matitis and are frequently confused with it 

Bacterial dermatitis is called infectious ec 
zematoid dermatitis by most physicians This 
term is used to designate dermatitis that, by 
reason of the presence of pustules or its sharp 
outlines or association with other foci, suggests 
a parasitic origin It apparently cov ers both 
dermatitides of primary microbic etiology and 
those of other origin which have become sec 
ondanly infected Elimination of the focus of 
infection is of primary importance Vaccines 
have been found useful by some and worthless 
by others Epstein’* 1 '’ advocates that it he 
given a trial in stubborn cases The sulfon 
amides and penicillin mark a great advance in 
treatment 

Infectious eczematoid dermatitis frequently 
becomes complicated by epidermal contact 
type sensitivities, particularly to medication 
used locally Moreover, these patients ap- 
parently have a greater capacity to develop 
drug sensitivities to internally administered 
drugs This has become especially manifest, 
as Epstein points out, since the widespread use 
of sulfonamides m microbic dermatitis Thus 
in cases of severe sensitization from topical 
application of sulfonamides as reported by 
Livingood and Pillsbury 1155 and Shaffer et 
al , 1180 the pyogenic infection, primary or 
secondary' play s a definite part 

Haxthausen 2738 offered the hypothesis that 
the micro organisms of the skin may be opera 
tive in the pathogenesis of certain allergic 
cutaneous eruptions inasmuch as they repre 
sent the Sorejgn protein which, in combination 
with substances applied to the skin, results in 
the formation of complete antigens capable of 
producing antibodies that are reactive with 
the simple compounds as well The nature of 
the protein too, undoubtedly is significant 
since it is known from other experimental work 
that some micro organisms exert a more 
marked activating effect upon haptens than 
do others 

The demonstration of pathogenic fungi, 
such as Tnchophy ton or Moniha albicans es 
tabhshes the diagnosis of parasitic dermatitis 

* ■* IL.uctsm.sbn H Ninth Internal Cons Dermal L Sypb 

191a p 201 


although the fungi may be secondary invaders 
Negative findings both microscopically and 
by culture are so common especially in fun 
gous infection with allergic manifestations 
that they do not exclude the diagnosis Tests 
for skin sensitivity to fungous extracts are 
only of limited value In Epstein’s’ 612 opinion 
however both the tnchophytm and oidiomy 
cm tests are not as useless as is generally 
assumed In cases of dermatitis due to fungus 
sensitization, these tests may produce a differ 
ent picture from the ordinary tuberculin or 
tnchophytm type of reaction Instead of 
reaching a maximum after forty eight hours 
and then fading, the reaction may change 
gradually from this form into an eczematoid 
lesion, frequently producing a picture identi 
cal with that of the dermatitis This form of 
reaction seems rather good evidence particu 
larly if it can be repeated with the same results 
Parasitic dermatitis frequently becomes 
complicated by epidermal contact type sensi 
tivities Perhaps the best known example of 
such an interplay between parasitic and epi 
dermal sensitivity is the fact that patients with 
an epidermophytid of their hands are very 
prone to dev elop epidermal (contact type) 
sensitivities — for example, to soap or rubber 
gloves The interrelationship of dermatitis 
from cutting oils and latent “ids” was stressed 
by Biram 2739 

Another subdivision is so called dyshidrotic 
dermatitis or cheiropompholyx, which is 
partly of mycotic ongm but may be main 
tamed, to some extent, by hematogenous infec 
tion from some focus, or may constitute a 
manifestation of contact allergy (Avit- 
Scott, 2740 Goodman 2741 ), food allergy, or even 
drug allergy (Schuermann 2712 ) 

Because of the practical importance of re 
current vesiculo pustular eruptions of the 
hands (FiG 341) and feet both for differential 
diagnosis and therapy we should like to ap 
pend a very useful grouping contributed by 
Carpenter 2743 These conditions may be con 
vemently divided accordmg to etiology into 

(1) Ingestion Croup —Lesions that are actually pro 
duced or aggravated by the ingestion of foods or drugs 

» B sam J R Indust Med 12 208 19*3 
*• AUT Scott J Brit J Dermat 46 378 1934 
‘ Good**!* 11 Acta dermat seneteol la 2a 1931 
a ScbleUmckv II Dermal Wchnsrhr 104 461 1938 
aCAmSTZt C C J M Soc New Jersey 42 262 194a 
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(McLachlon and Brown 5 M \\ i^e 2 to ) Although an\ 
food ma\ be suspected it «eems that the citrus fruits 
are the ones most frequentlj the culprits Among the 
drucs that hav e been incriminated b\ various authors 
are the sakcvlates ephedrme, mecholvl sulfonamide®, 
and penicillin (for literature see Carpenter 5 ’®! 

(2) Contact Group — As reactions to loca' applica- 
tions ot antiseptics irritants, or medications, or b\ 
various occupational causes This is particularlv 
true of hou«ewive« doctors, nurses and denti«t» 
from the use ol strong soap solutions bleaches, and 
disinfectants or as the result ol working in rubber 
processing leather work, photographs etc Patch 
tests with all suspected agents should be carried out 

(3| Fungus Group — A direct infection of the leet or 
hands bv tungi or \east, or an allergic manilestation ol 


either a direct infection of the skin at some remote 
area or bv internal foci of infection 

(5; Miscellaneous Group — These include those due 
to gastro intestinal intoxication changes in tempera 
ture and climate ncr\ousness or idiopathic causes 

This subdivision and appropriate etiologic 
therapv will facilitate management of these 
often recalcitrant \esicular eruptions 

Trom these manv examples it will be seen 
that the treatment of dermatitis cannot be 
based upon the clinical picture alone, but also 
requires thorough allergic, bacteriologic, and 
chemical studv 
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the skin of the feet hands, or both to a pnmar\ fungus 
or vea«t focus el-ewhere on the ®kin. in the gastro- 
intestinal tract or in the \agma Such eruptions are 
referred to as “ids ” The diagnosis of a pnmar\ 
fungus or \east infection of the hands and/or feet 
or of mtertnginous spaces with a secondan eruption 
of the hands and or feet rests on the microscopic or 
cultural demonstration of a fungus or \east in the 
suspected pnman focus and a positive tnchopb\tm 
or oidiorm cm test « hich mat produce a local aggra- 
\alion ot an\ existing “id" within fort\ -eight hours 
f4) Bacterial Group — Direct infections of the hands 
and feet or both, with Staph\ lococci and Streptococci 
or an allergic form m which the “ids” are produced In 


' McL\chu>\, A D , and Bmw>, II W Bnt J Dermal 44 
■157 1931 

'WlsE F discussion to Senear, F E Recurring \ fsicular 
Eruptions of Palm, and ®oles. Am Acad Demat Meeting. 
New Aork. 1911 


8 Metabolic Deralatitis 
This term is used to embrace those cases of 
dermatitis that are proved to be due to faulty 
metabolic functioning of any of the internal or- 
gans Of course, it is not for a moment claimed 
that the majontv of these cases are allergic in 
nature However it is conceivable that, in 
particular instances, products of a pathologic 
intestinal flora or of an endocrine dysfunction 
may act as endogenous allergens Moreover, 
there is some basis tor the assumption that 
toxic substances may induce a state of hyper- 
sensitiveness that, according to our nomen- 
clature, is pathergic in character 
Dermatitis may have its origin in dvsfunc- 
tion or disease of the gastrointestinal tract. 
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After cure of enteritis or colitis or e\en of con 
stipition of the chronic type many such skin 
eruptions disappear completely Not inf re 
quently it is necessary to administer pancreatic 
enzymes at the same time smce a hypofunc 
tion of the pancreas may also be present 

Diabetes mellitus likewise play s a significant 
part in the causation of eruptions of this type 
this disease should be especially considered m 
cases with dermatitis around the body orifices 
(mouth anus urethra \agma) Therefore 
the glucose tolerance test should be performed 
in those patients with chronic resistant 
eczema Furthermore as the senior author" 7 " 
pointed out normal blood sugar curves may 
occasionally be misleading, and only determina 
tion of the sugar content of the skin will 
reveal the presence of a metabolic disturbance 
— the so called cutaneous diabetes 1,08 

The modem French school s concept of liver 
disease as a cause of dermatitis should also be 
mentioned here The senior author has al 
though rarely observed certain cases of severe 
chronic dermatitis that could be controlled 
only by finding and treating hepatic dy sfunc 
tion (Fig 342) 

It is particularly important to recognize the 
relationship between ovarian disorders and 
dermatitis and always to keep this possibihtv 
in mind To what extent a menstrual toxin 
or allergen may be involved in the etiology of 
a menstrual dermatitis must be determined m 
each case (see p 8a6) By systematic inter 
menstrual injections of the patient s own se 
rum one may frequently obtain highly satis 
factory results in the treatment of menstrual 
dermatitis It is essential that the blood be 
withdrawn at the time when the dermatitis 
flares shortly before menstruation 

Finally there is dermatitis of local metabolic 
origin — for example varicose dermatitis pro 
duced by local circulatory disturbances In 
these conditions proper vascular therapy to 
improve the cutaneous blood supply consti 
tutes the chief remedy 

9 Derhatid 

The last form of dermatitis to require dis 
cussion here is that based on the mechanism 
of autosensitization as shown by Whitfield 497 
»>« Urbach E Depisch F and Sichek G K1 n Wcbnschr 

16 452 1937 


Its clinical picture usually presents a general 
lzed papulovesicular eruption following severe 
scratching or irritating therapy for a localized 
chronic dermatitis There are good reasons 
to assume that this eruption s caused by 
hypersensitiveness to skin products that have 
become foreign to the body Similar obser 
vations were reported by Brown 5,5 Jaffrey 2717 



F10 342 DfraivtitisAssociateo with Liver Disease 

Case of 36 year old oman suffering from genera' 
ized dermatitis for eghteen months This was rcss 
tant to all forms of therapy until liver d sease was d s 
covered by Uver funct on tests and treated by d et and 
insulin 

introduced the apt term dermatid for this 
phenomenon 

Closely allied to the dermatic! is the kera 
tid of Hopkins and Burky 58 which they at 
tribute to local autosensitization to the pa 
tients own keratin (or a product or keratin) 
as a result of the synergistic action of staphy lo 
coccus toxin along with trauma at the site of 
« « jAm.£*w” R Canad Vf A J 37 478 1937 
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the lesions. This concept is supported by 
the demonstration by Hecht, Sulzberger, and 
Weil” that specific (precipitin) antibodies 
can be produced in rabbits by sensitizing 
them with homologous skin extracts, provided 
the animals were injected with staphylococcus 
toxin as a synergistic agent. These authors 
are inclined to explain several phenomena ob- 
served in dermatitis, such as the spontaneous 
continuation or spread of dermatitis lesions 
and the so-called jumping about of dermatitis, 
in the following way. At the inception of the 
dermatosis the skin is damaged, and some of 
its constituents denatured; the new products 
are antigenic and are absorbed. Thus the 
individual becomes sensitized to his own skin. 
The result is that lesions subsequently develop 
at sites of trauma or inflammation due to the 
action of antiskin antibodies which react 
locally with liberated skin antigen. The 
“id” concept itself is more fully discussed on 
page 7S2. 

C. URTICARIA 

It should be stressed, in the first place, that 
many physicians and patients still labor under 
the misapprehension that all urticaria is to be 
regarded as allergic in origin. Because of 
this widespread belief, we have considered it 
expedient to include, in the section on etiology, 
not only a discussion of the various allergens 
commonly eliciting urticaria, but also a brief 
review of the many other mechanisms re- 
sponsible for it. Furthermore, there are few 
other allergic diseases in which predisposing 
factors play so important a part. For this 
reason, they will receive due consideration 
along with the precipitating factors consti- 
tuting the so-called trigger mechanism. In 
the following pages, the term urticaria will be 
understood to refer to either the acute or the 
chronic forms, but not to urticaria factitia or 
to lichen urticatus (papular urticaria), both 
of which are considered in detail later. 

Urticaria is a very common disease. Ac- 
cording to Sw inny, 2713 22 3 per cent of a 
group of 958 persons whose personal and fam- 
ily histories were negative with regard to 
asthma and hay fever, had hives at some 
time in their fives. The percentage would 

*'** Sansmr, B : South II. J 34* gw, |<H1. 


probably be much greater if all mild, evanes- 
cent conditions had been recalled by the 
patients. 

In the senior author’s own material, 5 " con- 
sisting of 500 carefully investigated cases of 
urticaria, only some 15 per cent showed fam- 
ily histories of allergic diseases — and it must 
be borne m mind that not every instance of 
asthma, migraine, or urticaria is necessarily 
of allergic origin. Approximately the same 
percentage w ould have been obtained among a 
similar number of nonallergic patients. On 
the other hand, Stokes, Kulchar, and PiUs- 
bury 2129 found a familial and hereditary urti- 
cariogemc background in 60 per cent of their 
cases, as compared w ith a figure of 25 per cent 
for the controls. Furthermore, the high inci- 
dence of migraine m the families of the female 
patients is worthy of note (Urbach 322 ) 

The personal histones in our material were 
of no great significance as an indication of a 
close relationship w ith other allergic diseases 
However, in a group of 633 patients with 
asthma and hay fever, Sw inny 2743 found the 
incidence of urticaria to be two and a half 
times greater than in a nonallergic group. 
Concurrent angioneurotic edema is not in- 
frequent, our figures of from 18 to 21 per cent 
coincide closely with those of Stokes, Kulchar, 
and Pillsbury 2129 (18 per cent) Previous at- 
tacks of urticaria were reported by men m 12 
per cent and by women in 21 per cent of cases. 

Urticaria occurs far more commonly in 
women than in men. The sex distribution 
in our cases— among which 39 per cent were 
men and 61 per cent women — corresponds to 
that found by Fink 2719 and Stokes 2129 and their 
associates (31 and 33 per cent of cases male, 
and 69 and 66 per cent female, respectively) 

Furthermore, it is interesting to note the 
incidence of urticaria according to age. The 
disease is not often observ ed in children under 
the age of 10 years, in fact, urticaria during 
the first year of life is considered a rarity. 
However, Wolff 2730 reported a typical attack 
of hives m an infant 2 days old About one- 
third of all urticaria patients are in the third 
decade of life and roughly one-fourth m the 
fourth decade. Next in order of incidence is 
the fifth decade (14 per cent), followed by the 


V I , »nd G*Y, L N J Allergy 5. 615, 1954 
™iloiit,S Arch f Kinderh 1W. 89, 1936 
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second and the sixth with approximately the 
«ame figure each (8 per cent) Relatively 
few individuals past the age of 60 years are 
afflicted However the sen or author has 
observed initial acute attacks of urticaria in a 
man of 71 and in a woman of 79 y ears 

While the average duration of urticaria 
under our observation was somewhere between 
one week and three months the course was 
longer in nearly half the cases specifically 
from four to tv elve months in 19 per cent 
from one to five years in 20 per cent from six 
to ten jears in 4 per cent and from eleven to 
tw enty y ears m IS per cent of the cases In a 
few isolated instances the condition persisted 
for thirty forty and even fifty jears 

1 Symptomatology 

In the acute form of urticaria there is first 
some slight local discomfort soon replaced by 
intense itching which is followed by the sud 
den appearance of wheals (Fig 343) These 
arc usuallj white not always sharply defined 
and range from lentil to palm sized occa 
sionally ho \ ever thej become confluent and 
thus cover large areas of the trunk or extremi 
ties The individual hives may persist for 
minutes hours and sometimes even for one or 
two days Their color is not invariably white 
in some cases the Ies ons are pinkish to reddish 
from the outset Moreover the clinical ap 
pearance of the urticarial exanthem is extraor 
dinanly polymorphous in other ways For 
one the urticarial component is sometimes so 
negligible that the eruption may present a 
measles like picture however in such cases 
the transitory nature of the manifestations 
and the rapid changes from day to day leave 
no room for doubt as to the nature of the erup 
tion In still other instances the garland 
shaped arrangement of the lesions (Fig 344) 
or their polycyclic borders (Fig 34a) are 
worthy of note — as is the erythema multi 
forme like appearance in another group In 
addition to the urticarial exanthem general 
lzed edema of the skin of the face and body is 
not infrequently observed Occasionally the 
intense itching alters the clinical picture by 
reason of the superimposed multiple excona 
tions Lastly mention, should be made of 
the micropapular form which is charactens 
tic of so called sweat urticaria 


Lrticanal manifestations may appear not 
only on the skin but also <n the mucosa 
especially that of the mouth (lips tongue) and 
larynx Occasionally the gastro intestinal and 
urogenital tracts are similarly involved or 
they may even be independently affected 
Moreover albuminuria which is sometimes 
observed in association with urticarial erup 
tions and especially with serum exanthems or 
with angioneurotic edema is probably at 
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tnbutable to a transitory serous inflammation 
of the urinary tract 

The mam difference betw een the acute and 
the chronic forms of urticaria is to be found in 
their courses rather than in their respective 
clinical pictures The acute type generally 
disappears w ithout treatment w ithin a matter 
of days or weeks Chronic urticaria on the 
other hand can continue to distress the pa 
tient for months and even for years however 
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eien m this form ot the disease, symptom-free 
periods of \ar>ing duration are commonly 
observed. 

For reasons not as yet explained, urticarial 
eruptions, and especially the accompanying 
pruritus, are most se\ere during the night. 
Exceptions to this general rule are the cases 
that are due to exogenous agents. 



(Strawberries) 

2. Etiology 

The problem of the etiologic factors in 
urticaria is, of course, of paramount import- 
ance. In $8 per cent of the 500 cases investi- 
gated, we were able to determine the cause 
either definitely or at least with considerable 
probability. We based our diagnoses upon 
a\oidance and exposure tests, not upon shin 
tests. Before discussing the detailed causes 
classified in Table 60, it must be pointed out 
that no more than 117 cases (less than one- 
fourth of the total) were definitely found to be 
of allergic origin, if the term allergy is under- 
stood to apply only to those hypersensitivities 


that are based on a proted antigen-antibody 
reaction. In 4.6 per cent of the cases we 
were unable to confirm, but had \alid reasons 
for assuming, the presence of endogenous 
allergy The largest group, comprising 308 
cases (62 per cent), showed the most \aned 
causative factors, as shown in Table 60. 
Since it was not possible to establish the fact 
of an allergic mechanism in any of these 
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Fic 345 Polacaclic Form or Urticaria, Dm to 
Bacterial \llerga (Tonsillitis) 

cases, they are classified as pathergic. In the 
remaining 52 cases, it was impossible to es- 
tablish any etiologic factor, and they are 
listed as of unknown etiology 

Fink and Gay, 17 * 9 who investigated 170 
cases, ga\e the allergic classification a rating 
of 20 per cent, as compared with 30 per cent 
of cases attributable to foci of infection, 18 
per cent to psychogenic factors, 5 per cent to 
endocrine dysfunctions, and 25 per cent to 
undetermined etiology. While Hopkins and 
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Kesten 2751 were, m general unable to deter 
mine the causes of urticaria, they did find 
evidence of food aliergj m about one fifth of 
214 cases 


\\ e should hke to emphasize meanwhile that 
every effort must be made— and the latest in 
vestigative methods employed— to determine 
the mechanism involved m order that a 


Table 60 — Etiofagic factors in t rltcarta 


Male 


N umber o! Cases 


Female j Both Sexes | G oup Total 



foods 

I 37 

62 

99 



drugs 

4 

7 

11 



| injections serum 

0 

1 3 

3 


Exogenous /actors | 

tuberculin 

0 

1 

1 



animal stings 

0 

3 

3 

1 117 

Endogenous {actors j 

autosensilizition 

7 | 

l 1 

14 | 

23 

menstruation pregnancy 


9 1 



Patuekcic Basis 



cold 

a 

22 

1 27 

j 


heat 

13 

4 

17 

j 

Physical agents 

mechanical 

1" 

13 

30 



exertion 


4 

4 



Ight 


2 

2 

so 

Infections 

systemic 

focal 

2 

10 

7 

10 

9 

20 

29 


acute gastro enteritis 

18 

26 

44 



chrome gastro enteritis colitis 

3a 

a7 

92 



gastric anacid ty 

2 

9 

11 


Digestive disorders 

gastric hyperacid ty 

2 

1 

3 



constipation 

5 

2 




diseases of User gallbladder 

3 

3 

8 



alcoholism 

3 

1 

4 

169 

Endocrine disorders 

hyperthyroidism 

tetany 

0 

0 

6 

1 

6 

1 

7 

Psychic factors 

I 

5 

f 1 

21 

23 

Unknown Basis 

Undetermined factors J 

2a 

“ L 

a2 1 

a 2 


! 

19a 

30j | 

500 | 

500 








It is often very difficult, of course, to prove 
in a given case whether the urticaria is of 
allergic or pathergic causation This ques 
tion will be discussed in some detail below 


re Hopkins j G and Kesten B M Atch Dermal 1 Syph 
29 35S 1921 


Suitable therapeutic approach may be adopted 
Moreover, it must alwajs be borne in mind 
that, m both the allergic and the pathergic 
forms of urticaria, not onl> the allergen or 
pathergen but also the factors predisposing to 
allergy or to pathergy must be identified, if 
a lasting cure is to be achieved 
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<0 ALLERGIC URTICARIA 
Wolff-Etsner, in 1906, was the first to ex- 
press the considered opinion that urticaria is to 
be regarded as an expression of an allergic 
state. Countless cases have since been re- 
ported m which the allergenic agent was 
identified beyond question, either by means of 
avoidance and exposure tests, or by the 


treat gastro-intestinal disturbances and in- 
fections (Table 61) This approach of simul- 
taneously attacking the allergy -predisposing 
and the allergy-precipitating factors is, as yet, 
insufficiently employed Failure to give due 
consideration to the \anous predisposing fac- 
tors (Fig 346), is unquestionably one of the 
main reasons why treatment limited to ex- 


T\BLE 61 — Eliciting and Prede fining Factors ,n l rticarta Due to Foods 


Eliciting Factors 

Predisposing Factors 


Number ol Case} 


■Male 

Female 

Total 



not determined 

29 

43 

72 


gastric anacidiU 




Proteins 

gastric h>peraciAit\ 



13 


gastro-ententis 

■* 


1 

tonsillitis 




Carbohj d rates 


0 

2 

2 

Total 


37 

62 , 

99 


Prausnitz-Kuestner method. Since we could 
not possibly undertake to discuss all the possi- 
bilities, we shall present a summary according 
to the following outline. (1) exogenous aller- 
gens as a cause of urticaria, acting by (a) 
ingestion (foods, drugs), ( b ) injection or in- 
sect Stings, (c) inhalation, (rf) percutaneous 
contact, (2) endogenous allergens as a cause of 
urticaria, acting as (a) primary endogenous 
allergens, ( b ) secondary endogenous allergens. 

(1) Urticaria Due to Exogenous Allergens 

Iugeslanls . — An appreciable percentage but 
by no means the maj'ority of all cases of aller- 
gic urticaria are attributable to hypersensttn e- 
ness to food. In principle, any and every* 
animal and vegetable protein, as well as carbo- 
hydrates, fats, salts, acids, and spices, can 
act as an urticanogemc agent. In 72 cases 
it was possible to demonstrate the presence of 
an uncomplicated proteinogenous hypersensi- 
tiveness, either to animal or to vegetable pro- 
tein. In other cases, however, the mere 
elimination of the guilty' food from the diet or 
the administration of the indicated propeptan 
was not sufficient; it was also necessary to 
control the coexistent anacidity or hyperacid- 
ity with appropriate diets or drugs, and to 



Fro. 346 Chronic Vrticwix Dce io Milk 
A ppearing onl> during attacks of enteritis 
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clus on of the given nutritive allergen or to 
administration of propeptans is bound to fail 
Drugs taken b> mouth can likewise — al 
though far less commonly than foods — bring 
on urticarial manifestations For details the 
reader vs referred to the section on drugs (p 
323) 

Lastly as shown by the ingenious expen 
ments of Rappaport and Hoffman 1015 urti 
cana can also be caused by the nonprotemog 
enous components of foods such as the all 
phatic nonconjugated aldehydes produced b> 
the oxidation of fatty oils in the frying of 
foods and absorbed b> the intestinal tract 
Injeetants — That injection of foreign serum 
elicits urticarial manifestations in a large per 
centage of patients constitutes a well known 
phenomenon in serum sickness The fre 
queue} with which penicillin causes urticaria 
has been mentioned elsewhere (p 33a) More 
over many individuals react with local and 
sometimes even extensive wheal formation to 
insect stings and bites (bee wasp flea bed 
bug etc) According to Goldman 27! ' urti 
caria is occasionally observed in patients with 
scabies Furthermore insulin and li\er and 
other organ extracts not uncommonl} evoke 
hives sometimes however the eruption is 
caused by the oil} vehicles of various endo- 
crine preparations Moreover urticarial 
manifestations have been observed after sub 
cutaneous and intramuscular injections of a 
great number of drugs 

Urticarial lesions appearing either during or 
immediately following blood transfusions may 
of course be due in some instances to passive 
transfer of the donor s antibodies On the 
other hand the donor s blood may contain 
traces of food proteins to which the recipient 
is h} persensitive Thus Stewart and Bates 2753 
reported a case in which the donor had eaten 
cockles the night before giving a transfusion 
to a patient who it developed was markedly 
hypersensitiv e to any type of shellfish Ev en 
pooled human plasma may do the same as 
shown b> Dickstein 292 in the case of a patient 
sensitive to milk beef and lamb 
Inhalants — The significance of inhalant 
allergens in tl e production of hives has not as 
jet been fully appreciated Outstanding 

IK Goldmvj L War Vied 5 294 1944 
=> Ste am V\ and B TES T Lan etl 3 9 193S 


among these inhalants are feathers cotton 
kapok silk v arious kinds of dust flour animal 
danders pollen orris root the scents of flowers 
nasal sprays (including ephedrine) msecti 
cides dyed materials and chemicals such as 
paraphen> lenediamine It appears likely 
that inhaled substances are absorbed through 
the respiratory tract and then distributed 
hematogenously to the skin The sen or 
author saw a case of extreme hypersensitive 
ness to fish in which the mere smelling of the 
odor of fish was followed by the appearance 
of urticaria Another patient was a middle 
aged woman whose hives occurred not onlj 
from eating buckwheat but also from touching 
or even inhaling it merely entering a room 
where someone was working with buckwheat 
was sufficient to produce urticaria A case 
of chronic recurring urticaria of six }ears 
duration due to inhalation of perfume was 
reported by Zakon and K.ahn 987 Derbes and 
Engelhardt 988 described an instance attributed 
fo ragweed pollen and therefore strictly sea 
sonal and another due to the fumes of fresh 
paint and associated with asthma A case 
reported by Rappaport and Hoffman 1014 is 
particularly interesting and enlightening urti 
canal manifestations occurred when glycerin 
treated cigarettes were smoked and the pa 
tient was found to be h> persensitive to acryl 
aldehyde formed as a by product during the 
burning of these cigarettes Vaughan 21 ob 
served a woman who developed urticaria when 
smoking or even on entering a room where 
others were smoking 

Contactants —Although urticaria is funda 
mentally due to hj persensitiveness of the cu 
taneous blood vessels it is important to bear 
in mind that it maj be elicited m rare cases b> 
epidermal contact with certain agents It 
maj well be that substances so applied reach 
the cutaneous blood vessels by way of the 
cutaneous lymph channels A few examples 
of contact urticaria will be cited 
Samson 2751 described a case due to hyper 
sensitiveness to cat hair Lord 1 10 a case due to 
sheeps wool and Herrmann Sulzberger and 
Baer™ instances due to silk and wool but not 
from all garments made from these fabrics and 
not on everj exposure to the offend ng gar 
ments Sulzberger also mentioned patients in 
« w s use 1 * I w Med K n 21 U83 1926 



Allergic Skin Diseases 


743 


whom the application of certain protein aller- 
gens by the usual scratch test technic elicited 
urticarial reactions, not only at and around the 
site of the scratch, but whenever and wherever 
the allergen-containing fluid touched the 
grossh unbroken skin surface as the droplet 
happened to run down the back or arm from 
the site of the test Other cases of “contact 
urticaria’’ described by him include a barman 
with urticaria of the hands, within a few 
minutes after contact with orange and grape- 
fruit, and of the perioral regions when orange 
juice was drunk; bakers with involvement of 
the hands on contact with wheat flour; patients 
reactive to contact with carrots, and a nurse 
with marked whealmg of the skin after drop- 
lets of therapeutic solutions of arsphenamine 
or neoarsphenamine touched its surface. He 
states that in adults the eyelid areas, hands, 
feet, perioral, perianal, and genital areas seem 
to be particularly prone to contact-urticarial 
responses. Baagoe 497 reported that an asth- 
matic patient who was hypersensitive to 
horse dander regularly developed urticaria on 
the inner aspects of the thighs after a horse- 
back ride. Taub and White 1974 investigated 
an instance of pollen urticaria without hay 
fever in a young woman who had positive 
scratch tests but negative mucous membrane 
tests; the condition failed to appear when the 
patient avoided golf courses and tennis courts. 
Shelmire 787 described urticaria due to contact 
with camomile ( Anthemis colula ) and golden 
crownbeard (Ter&MiHa eucehoides). The sen- 
ior writer has observed hives due to contact 
with lemon peel. Peshkin was able to ascer- 
tain that hives on the hands and forearms of 
a druggist were due to contact with emetine. 
The junior author has seen a woman with 
urticaria each time she applied ammoniated 
mercury ointment to her child’s skin. 
Adelsberger found that an urticarial eruption 
was due to occupational contact with casein 
dye. Stokes' 75 * mentioned the case of a man 
in whom urticarial wheals developed, two on 
each cheek, fifteen minutes after being kissed 
by his wife, who had just applied a new brand 
of lipstick, Sulzberger 154 is of the opinion 
that d>es are not infrequently a cause of urti- 
carial eruptions: 2 of his chronic patients were 


cussion to Sulzberger et al.®® 


relieved when exposure to a dye ceased. In 
addition, mouth washes, douches, and nasal 
sprays, as well as cosmetics, must always be 
kept in mind as possible urticariogenic con- 
tactants. 

In all these cases, the restriction of the ur- 
ticaria to sites of contact with the allergenic 
substances, as well as the positive patch tests, 
clearly indicate that the action took place by 
way of external contact and not by inhalation. 

Contact with foods rather infrequently 
evokes urticaria. Joltrain, Brabant, and the 
senior writer have each observed 1 case of 
urticaria of the hands caused by contact w ith 
egg white while beating eggs. Vaughan 51 saw 
a woman who had attacks of urticaria only 
at night, she proved to be allergic to com, 
and the excitant was found to be the starch 
in her sheets 

It is well known that hives are quite com- 
monly caused bv contact with the setae or 
hairs of certain caterpillars, notably those of 
the Bombyx species, the procession caterpil- 
lars, the browntail moth, and others. On the 
other hand, it does not seem to be generally 
realized that urticaria can also be caused by 
the air-bome hairs of these caterpillars at 
the time of their transformation to the chry- 
salis stage (Merklen). D’lngianm 27 * 4 found 
that lesions can be produced by the toxin 
glands as well as the caterpillar hair, while 
Steele and Sawyer 57 * 7 extracted an active 
principle from the browntail moth caterpil- 
lars, from the adult moth, and from the nests. 
Hyposensitization with this material was 
successful. 

(2) Urticaria Due to Endogenous Allergens 

The w nters are convinced that endogenous 
allergens play a considerable part in the causa- 
tion of urticaria. A distinction should be 
made between auto-endogenous and hetero- 
endogenous allergens. The former are under- 
stood to include blood or tissue protein that 
has been rendered foreign to the body and 
has thus become an endogenous allergen cap- 
able of eliciting an urticarial reaction: this 
heterogenization of the protein is usually a 
result of operation, scalding, traumatic san- 

*■» DTsGLOfXT, V • New Orleans M IS J « 356. 19« 
»-'SrE£ir, C W .. and Siwyei, W H , J* Maine 31 A J. 35- 
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guineous extravasation or other physical 
injury In view of the ver> great number of 
operations and accidents that take place and 
m v lew of the fact that urticarial cases of this 
kind are only rarely encountered it must be 
concluded that antibodies to autogenous pro 
tein are produced only under very special 
conditions Particularly worthy of note in 
this connection is a ca e seen by us an urti 
cana that had stubbornly resisted all therapy 
disappeared on the very day on which a 
previously undiagnosed hydatidiform mole 
was found and removed According to Jol 
train 098 this category might also include 
cases due to as yet only vaguely defined prod 
ucts of fatigue forned in the tissues m the 
course of physical overexertion and reaching 
the circulation Ur icarial conditions some 
times arise in association with processes in 
volving extensive cell disintegration such as 
gout or lymphogranulomatosis 

The group of allergies caused by primary or 
secondary endogenous agents likewise includes 
at least some of the cases of urticaria arising 
during the menstrual period during preg 
nancy or as a result of hyperthyroidism or 
tetany It is as yet very difficult — not to 
say impossible — to determine in a given case 
whether the condition is due to allergy (anti 
gen antibody reaction) or to nonallergic hy 
persensitiveness to a toxic substance (eg 
menstrual toxin) This problem is discussed 
in some detail in chanter XXXIII 

Intestinal worms (ascan taenia oxyuns 
tnchocephalus ancylostoma echinococcus) 
may be regarded as hetero-end ogenous al 
lergens w! en their elimination is folio ved by 
immediate cessation of urticarial attacks 
(Fig 347) We are indued to attribute a 
similar role to bacte la in cases in which eradi 
cation of a focus of infection is promptly 
followed by disapp Trance of the hives A 
few examples may lllus rate this point Ru 
bntius reported on a cases of Bacillus cob 
infection of the urinary tract in which the 
urticaria ceased \hen tire infection was over 
come Schur achieved immediate and lasting 
cessation of urticarial manifestations by cho 
lecystectomy in 2 cases of bihaiy tract mfec 
tion with recurring attacks of urticaria 
Eagle 758 stated that in the case of infected 

« » Eagle W VV South M Jl 908 191 


cysts f the maxillary sinus which are some 
times the cause of urticaria puncture of the 
cyst with release of its contents will alleviate 
the symptoms temporanlv but only complete 
surgical removal of the cyst will cure the 
cutaneous manifestations In the same gen 
eral category is an instance of urticaria that 
apparently represents a local response to bac 
tena (Fic 348) The interesting feature is 
the annular configuration of the urticarial 
reaction surrounding each papulovesicular 
lesion Lrticaria due to fungous infection of 



Fic 347 Lrticaria Cau ed by Intestinal Parasites 
(\SCVR DES) 


the feet was described by Wise and Sulz 
berger 59 and Waldbott and Ascher 9 60 


b) PATIIERGIC URTICARIA 

We shall here enumerate the pathologic 
conditions and abnormal metabolic processes 
often found in conjunction with urticaria 
Appropriate stud es are necessary m each case 
to determine whether they act by means of 
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their toxic products, or by forrration of endog- 
enous allergens, or, as is very frequently the 
case, as predisposing factors. 

Gastro-intestinal Diseases 

Here we must distinguish between a number 
of different conditions In occasional in- 
stances, hyperacidity is the only cause of an 
urticaria, as shown by the prompt disappear- 
ance of the cutaneous manifestations after 
appropriate dietary and therapeutic manage- 
ment, and by the reappearance of the urticaria 



Spontaneous urticarial response surrounding each 
lesion in patient w ith recurrent papulov esicular eruption 
for eighteen months Culture of lesions vielded Staph- 
j lococcus aureus haemol) ticus Focus of infection 
was probably chronic suppurative oUUs media UrtI 
cana can be explained on basis of hetero-endogenous 
allerg} to the bacteria 

when the acidity again rises. A far more 
common cause, however, is marked hypo- 
acidity or anacidity. In such cases, not only 
the lack of hydrochloric acid itself but also the 
resulting changes in the chemistry and flora 
of the intestine are of importance. 

In still other and by no means uncommon 
cases, abnormalities of the gastric acidity are 
the factors predisposing to food allergy. 
This should be borne in mind because ade- 
quate treatment requires not only manage- 
ment of the secretory disturbance or of the 


nutritive allergj’ alone, but also measures 
designed to combat both factors. 

The next and much larger group of con- 
ditions comprises gastritis and enteritis. Both 
the acute and the chronic forms are of great 
importance. Acute enteral processes, usually 
caused by food poisoning, and characterized 
by nausea, \omitmg, generalized abdominal 
pain, diarrhea, and marked malaise, are often 
followed by urticaria The latter may be 
induced by the toxins themselves, or by re- 
sorption of tissue protein altered as a result of 
the damage to the gastro-intestinal mucosa, 
or by absorption of undigested or partially 
digested food through the inflamed lining 
membranes In this connection it should be 
mentioned that severe attacks of urticaria are 
frequently brought on bj overindulgence in 
alcohol, causing gastritis and enteritis, and 
thus furthering resorption of insufficiently 
digested food proteins An even larger num- 
ber of cases are based on chrome irritation of 
the gastro-intestinal tract The fact that 
chrome enteritis can be the underlying cause 
of hives has received scant attention and is 
indeed little known This disease picture 
manifests itself by the presence of numerous 
fattj acid crystals and soapy globules in the 
stool, as well as bj rapid elimination of the 
barium meal, which in these cases reaches the 
large intestine within about two hours. Good 
therapeutic results can be obtained by ad- 
herence to a bland diet consisting essentially 
of milk and free of all cellulose containing 
foods (Fig. 349). 

Another condition to be included here is 
colitis, which may be a cause of intestinal 
putrefaction and fermentation What has 
been said about the gastritides applies equally 
to the cohtides: namely, in some instances the 
eradication of the intestinal disease may, m 
itself, serve to put an end to the urticarial 
condition (Fig. 350). In other cases, how- 
ever, the mechanism is somewhat different. 
Incompletely digested food proteins may be 
resorbed through the inflamed colonic mucosa, 
thereby allergizing the organism ; hence, when 
adherence to an appropriate colitis diet does 
not suffice to clear up the urticaria, it may be 
assumed that there is also a food allergj 7 that 
maj' be controlled bj’ specific propeptans or 
other appropriate therapj*. 

Finallj-, urticaria maj 7 involve the gastric 



746 


Allergy 


mucosa itself as reported by Chevallier 5761 
Gastroscop> revealed changes varying from 
acute edema to local or generalized atrophic 
gastritis In his opinion the cutaneous and 
the mucosal manifestations are frequently 
concomitant symptoms produced by a single 
agent 

Furthermore constipation is to be con 
sidered among the intestinal diseases and at 
tempts should be made in every case to correct 
it by means of appropriate dietary regimens 


In occasional instances urticaria may be 
attributable to pancreatic insufficiency Thus 
Marhel 6 reported a case in which treatment 
consisting only of oral administration of msu 
lin free pancreatic extract brought relief from 
symptoms Tor years the writers have been 
treating similar cases with large doses of hy 
drochlonc acid plus pancreatm if the shin 
manifestations disappear the pancreatm is 
omitted m order to determine to what extent 
the pancreas is taking part 



A quick decision as to whether or not consti 
pation plays a role in a case of urticaria can 
be reached by observing the results of colonic 
irrigations Sometimes, however the latter 
procedure may be followed by a rather violent 
although transitory outbreak of hives, pre 
sumably due to the increased absorption of 
the noxious agents by the mucous membranes 


™l Chevallier P and Moot e* F Ann de de mat et syph 
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Liter and Gallbladder Diseases 
In a number of cases of refractory urticaria 
Shay , 4,8 Schur , 2763 Daniel 2764 Urbach * 65 and 
others found diseases of the liver and/or gall 
bladder appropriate treatment of which re 
suited in cure of the cutaneous condition 
According to Shay, as well as Daniel decholin 

raMAUEL J Arch Dermat &Sy|h 39 992 1939 
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is especially useful We must not fail to men- 
tion, however, that in our experience some 
cases of liver and gallbladder disease (mani- 
fested on the one hand by icterus, on the other 
by biliary colic) ate not the underlj ing causes 
of the urticaria, but rather another clinical 
expression of the same mechanism. An in- 
stance of urticaria and severe gallbladder 
crises, which could be simultaneously exoked 
bj ingestion of lobster with mayonnaise, is 
full} described, with chotecj stograms, on page 
686. In another patient, jaundice became 



or Colitis 

manifest eight days after the urticaria first 
appeared. 

Diseases of the Urinary Tract 
Conditions of the urinary apparatus, par- 
ticularly of the kidney and renal pelvis, as 
well as of the bladder, may be causes of urti- 
caria, either in themselves or as a result of 
secondary infection. 

Metabolic Disorders 

Of all the metabolic diseases, diabetes es- 
pecially turns out to be the overlooked cause of 


occasional cases of chronic recurrent urticaria, 
such an oversight is especially likely when the 
urine is negatne for sugar and the fasting 
blood sugar Ie\el is normal. Whenever the 
etiology of urticaria is obscure, a glucose toler- 
ance test should be performed. How ex er, 
there are a few cases in which the tissue car- 
bohydrate tolerance, as demonstrated by an 
increased skin sugar content, is impaired de- 
spite normal blood sugar curves on testing 
(Irbach’ 716 ) Since the determination of cu- 
taneous glucose requires a biopsy of the skin, 
to which some patients will not submit, a 
simple clinical test may be substituted This 
consists of a brief adherence to a strict diabetic 
diet (three to four dajs), combined with ad- 
ministration of small doses of insulin (5 units 
subcutaneously, three times daily). If the 
urticaria disappears after this procedure, 
“skin diabetes” may be assumed. It is inter- 
esting to note that this condition is chiefly 
found in persons o\ er 45 years of age, charac- 
terized by a peculiar purplish color of the 
cheeks and by obesitj , and likely to be of the 
Jewish race Proceeding in this way, the 
writers succeeded in curing a number of 
previously refractor} cases of chronic urticaria. 

Occasional cases of urticaria have been 
found to be due to gout In one instance, the 
senior author— by means of chemical deter- 
minations of uric acid in the blood and skin — 
succeeded in bringing definite proof to this 
effect. 

A number of authors, headed by Schreus, 7766 
hold that an appreciable percentage of all 
cases of urticaria are due to disturbances of 
the acid-base equilibrium, particularly acidosis. 
Without wishing to enter into a discussion here 
as to whether these metabolic disturbances are 
primary or coordinate, we can state that in 
our own experience, as w ell as m the previously 
expressed opinions of Solomon and von 
Xoorden, of Dinken, and of McCaskey, 7767 
alkaline therapy is frequently very useful and 
sometimes e\en effects a permanent cure. 
This classification also embraces the so-called 
sweat urticaria of Marchiontni and Otten- 
stein. :76S In this condition hives are evoked 


«-« Senates. H T Muenchen mcd W chnschr 75. JM, 192S 
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by profuse sweating, and an attack can also 
be elicited by an injection of pilocarpine 
Alkaline diets are likewise beneficial here 

Endocrine Gland Disturbances 
These play an important role in urticaria, 
particularly in women The possible influ 
ence of the menopause, as well as of men 
strual disturbances (amenorrhea, dysmenor- 
rhea), must be considered, and the indicated 
substitutional therapy should be instituted to 
combat it (For a more detailed discussion of 
menstrual allergy, the reader is referred to the 
relevant section, p 855) Furthermore, tests 
of thyroid function must be performed on 
patients of both sexes, since hyperfunction of 
the thyroid gland is not rarely a factor, at least 
in promoting allergy The writers have re- 
peatedly observed that hyperthyroid patients 
tend to suffer severe attacks of hives, and that 
often these urticarial attacks do not cease 
until the thyroid disease is cured It is 
interesting to note that m 2 of our cases, the 
first urticarial manifestations made their 
appearance after roentgen irradiation of the 
thyroid gland this is probably to be inter 
preted as an expression of allergization brought 
on by altered thyroid proteins acting as endog 
enous allergens Loew, 2769 on the other hand, 
reported the appearance of urticaria and an 
gioneurotic edema following thyroidectomy, 
with a postoperative basal metabolic rate of 
— 12, the cutaneous manifestations responded 
favorably to the administration of I mg of 
thyroxin, and reappeared when this medica- 
tion was interrupted Epstein"'’ 3 believes that 
urticaria and angioneurotic edema are more 
commonly associated with hypothyroidism 
than with hyperfunction We observed a 
case in which a severe attack of urticaria fol- 
lowed the inadvertent removal of a parathy 
roid gland during thyroidectomy, the urti 
canal condition failed to manifest itself as 
long as parathormone was administered 
One thing is certain the development of 
urticaria is dependent upon a certain degree of 
lability of the neurohormonal regulatory 
mechanisms, although the manner in which 
imbalances of this system occur may vary of 
course from case to case This explains the 
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far higher incidence of urticaria among adults 
than among children, its relatively greater 
frequency among women than among men, 
the commonly observed association of urticaria 
with angioneurotic edema and migraine, es 
pecially in women, and the well-known de- 
pendence of urticaria — of whatever origin— 
on menstruation, emotional upsets, and similar 
factors 

Bacterial Injections 

Another group of conditions of etiologic im- 
portance m the production of urticaria are the 
infections, these should be divided into general 
and local types The general infections, such 
as grippe and rheumatism, are to be regarded 
as paving the way for rather than actually 
causing urticaria The question as to whether 
the urticariogemc influence of the infections is 
based on toxicity or allergy has not as yet been 
answered the situation is all the more ob 
soured by the fact that, especially in acute 
infections, the results of skin tests with bac 
tenal substances are very frequently negative 
Parenthetically, it should be pointed out that 
when urticaria appears in conjunction with 
infectious diseases, the possibility of its being 
due to antibiotic or chemotherapeutic agents, 
or other medication should be carefully evalu 
ated 

On the other hand, focal infections, particu 
larly in the tonsils, sinuses, and teeth, as well 
as m the appendix, gallbladder, bladder, and 
elsewhere, frequently constitute the only 
etiologic factor, and the removal of such foci 
effects a rapid and lasting cure of the urticaria 
(Fig 351) Numerous examples of this sort 
have been observed, of which we will cite 
here only Lenche’s 2770 report of 2 cases of 
urticaria due to meat in which removal of 
inflamed appendices eradicated the hyper- 
sensitiveness In cases of uncertain etiologj, 
the possibility of a hypersensitiveness to 
pathologic intestinal flora must be considered, 
and appropriate investigative measures, some 
times including tests with autogenous stool 
vaccines, must be undertaken In short, 
every case of chronic urticaria should be care- 
fully investigated— by specialists whenever 
necessary — for any possible focal infection 
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To minimize the possibility of overlooking 
any such focus, we employ a special table list- 
ing the investigations to be undertaken (Ap- 
pendix). 

Needless to say, it does not necessarily 
follow that even' infected tooth or tonsil is 
etiologically associated wth an existing urti- 
caria; nevertheless it is aluav s advisable, when 
conservative measures prove inadequate and 
when surgical intenention is not contra- 
indicated, to eliminate the focus by means of 


organ: this attack, however, is sometimes the 
last one 

In cases in which infection of the intestinal 
tract can be bacteriologically proved, it is 
advisable to administer an autogenous stool 
x'accine Good results with this method hax-e 
been reported bx Emmet and Logan, 2771 
Hopkins, 27 ' 4 and Traut. 2773 Cultures from 
duodenal drainage are occasionally useful 
(Hansen Pruess’ 771 ) In a few cases in which 
intestinal infection was thought to be the 



Fig. 351 l rticaria Due to Dlxhi Focal Ixixcnos 


operation. One must not expect, however, 
that eradication of the infection, even when 
it is the cause of the urticaria, will bring im- 
mediate results, especially in cases in which it 
is the alleigy -predisposing and not the allergy- 
precipitating factor. It is advisable in even 
case to prepare an autogenous vaccine from 
the focus and to inject this vaccine at intervals 
of from three to fixe days A renew ed and 
severe attack of urticaria is not infrequently 
observed after surgical intervention in a sup- 
purative focus or operation on an infected 


dominating cause, Rockwell had appreciable 
success with succm/lsulfathiazole (0 033 Gm. 
per pound of body weight even' four hours 
for two to seven davs) 

Systemic Diseases 

In some cases it is impossible, despite the 
most painstaking investigation, to determine 

«“>Ejn«TT J L . mod Locav. V H J A.M A 191 19M, 1933. 
*-*Hopkivs J G N«w York State J Med 3* 23, IMS 
f>T*M-r,E F Arch Dermat A Syj* » 368. 1939 
•“•Huwen PiCTSS, O C J Allergy 9. 577, 1938 
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the cause of an urticaria Sometimes es 
pecialh when the patient steadiK loses weight 
the possibility of cancer must be borne in 
mind In other instances urticaria is a 
premonitoty s\mptom of pernicious anemia or 
of an affection of the hematopoietic si stem 
(leucemn hmphogranuJomatosis) 

Psychic Factors 

Ps\ chosomatic influences are not uncom 
monh the underhing cause of urticaria 
Stokes Xulchar and Pillsbun 9 who m 



Fig 3o2 Lrticaria 


A distinction must be made bet een larious 
tipes of ps\ chosen c me haiisms There is 
not the slightest doubt in the mind of am 
clinician that hues are influenced bi \ om 
excitement and other emotional upsets 
Howeier this sort of emotional background i a 
not under consideration here We are refer 
ring to those cases in \hich to all appearances 
the ps>chic trauma constitutes the onh etio 
logic agent It js to be noted in this connec 
tion that the ps\ chosomatic element is more 
important m w omen than in men Obvious!} 
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xestigated the pathomechamsm of urticaria m 
a large number of cases bj means of the most 
modem methods found that in 12 per cent 
ps} choneurogenous disturbances w ere the onl} 
responsible factor w hile pla} ing at least a con 
tnbutorj role in no less than 83 per cent 
Similarl} in a series of 2o cases of chronic urti 
caria Alright 5 found that in /0 per cent 
some definite shock worr> or nerxous ex 
haustion preceded or accompanied the onset 
of the illness 
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it is not eas} to find definite proof of the fact 
that a case of urticaria is due solel\ to some 
inner conflict In 'ome instances of heat urti 
caria an} emotion ma) bring on renewed 
attacks of hues under such circumstances the 
ps}chic element cannot be considered as the 
primar} cause of the urticam since it operates 
b} wa} of its effect on the heat regulating 
mechanism Aforeoier there are some cases 
— not a rarity b} am means — in which as 3 
result of ps}Cho!ogic conditioning the pn 
manh allergic urticaria persists long after 
exposure to the excitant has ceased 
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But even when consideration is given to all 
these possibilities, there remain some cases 
that may be regarded as psychogenic in origin 
The writers have had occasion to observe a 
number in which a previously refractor} urti- 
caria disappeared after the settlement of a 
grievance, or after changes in certain psvchic 
conditions. It is notew orthv that these pa- 
tients in particular attempt to dissemble and 
to deny the existence of a psychic factor 
Thus, the w liters observed the case of a highly 
intelligent but distinctly masculine woman 
whose chronic urticaria persisted stubborn!} 
until she finally made up her mind to break her 
engagement (Fig. 352). Another pertinent 
example was that of an elderly man who had 
hives as the result of grief over the way his 
sons were neglecting him; many weeks of in- 
tensive treatment were of no avail Finally, 
after a frank discussion of the situation, fol- 
lowed by a change in attitude on the part of 
the sons, the old man’s condition rapid!} 
improved and was soon cured. Careful in- 
vestigation to determine the nature of the 
psychic background, and an explanation to the 
patient of the relationship between emotional 
disturbances and urticaria, are more likely 
to bring relief than is a purely allergic approach 
followed by treatment along the usual lines, 
according to Farquharson. 5776 

Physical Factors 

In our material, a strikingly high percentage 
of cases fell under the classification of urticaria 
due to hypersensitrv eness to physical agents 
(80 of 500 patients). These somewhat sur- 
prising figures may be explained by the fact 
that in every one of these cases — regardless of 
whether or not the history seemed to call for 
them — systematic tests were performed /or 
hypersensitiveness to cold, heat, sweat, pres- 
sure, exertion, and light. While these tests are 
simple in themselves, there are some pitfalls 
that must be avoided. Thus, the mere per- 
formance of the cold water test does not by 
any means conclude the investigation con- 
cerning the possibility of cold urticaria. For 
it must be noted that some patients are hyper- 
sensitive not to cold water but to cold air, or 
vice versa, while still another group manifests 

*“• FAtQnmsos, R_ F. : Illinois XI . } so 454,1941. 


cold hv persensitiv eness only of certain parts or 
areas of the bod} Rajka actually observed a 
case of fixed tv pe (i e , hypersensitiveness 
confined to a definite site). Similar observa- 
tions have been made in relation to heat urti- 
caria. for example, a negative response to 
contact with a test tube filled with hot water, 
and a manifest reaction to exposure to heat 
(e g , sitting near a hot stove), and vice versa. 



Fic 353 Effort L'rticvriv Experiment uxv 
Evoked bv Str envois Phvsicxl 
Exertion 


Furthermore, cases have been described in 
which w healing is not elicited by application 
of heat or radiant heat (e g , proximity to a 
hot stove), while urticarial manifestations are 
evoked by exertion (eg., ascending stairs, 
mountain climbing): the latter condition is 
known as effort urticaria (Fig 353). Another 
special clinical type is sweat urticaria. The 
diagnosis can be made on the basis of the 
patient’s history that hives appear only after 
perspiration. Clinically it is characterized by 
small individual lesions of follicular distribu- 
tion (Fig. 354). For test purposes, perspira- 
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tion may be induced by v igorous exercise or an 
injection of pilocarpine That type in which 
symptoms follow exercise emotional stress 
or exposure to heat and in which injections of 
acetylcholine (mecholyl chloride) or pilo 
carpine induce attacks identical with the 
spontaneous ones has been called cholinergic 
urticaria by Hopkins et al 577 It is possible 
that these drugs act through the parasympa 
thetic nervous system to release H substance 
The test for light urticaria is made by ex 
posing the patient to natural sunlight These 
cases are often less senstive than normal 
individuals to the artificial ultraviolet rajs of 
quartz lamps 


tion of firm pressure by means either of a 
heavy weight or of vigorously pinching the 
skin Cases of true pressure urticaria not in 
frequently fail to manifest the slightest reac 
tion to mere rubbing 
Lastlj all possible combinations have been 
encountered both cold and heat have been 
observed to e\ oke reactions m the same mdi 
vidual in others urticaria was elicited by cold 
pressure rubbing but not by heat and so on 
Cases of the latter kind which are by no means 
rare tend particularly to arouse doubt as to 
the specific allergic character of urticaria due 
to physical stimuli we 568 are inclined there 
fore to include most of them among the 



Fig 3j4 Sweat Urticaria 


While urticaria recurring only in warm 
weather suggests sensitivity to heat or sun 
light the following differential possibilities 
should be borne in mind allergy to pollen 
fungi insect bites foods ingested only in the 
summer and drugs used primarily in the 
summer either internally or externally and 
rarely an urticarial id reaction m dermato 
phy tosis A careful history tests with phy si 
cal agents and appropriate investigative pro 
cedures should clarify the diagnosis 
In pressure urticaria one must be on the 
lookout for a delayed reaction that occasion 
ally appears hours — even as much as twenty 
four hours — after the test (Urbach and 
Fasal 725 ) Moreover differentiation must be 
made between urticaria factitia and pressure 
urticaria the former can be evoked by gentle 
rubbing or stroking of the skin while the 
latter makes its appearance only on apphca 


vasoneuropathies On the other hand there 
have been a few carefully observed instances 
in which the hypersensitiveness to cold heat 
or other physical agents could be passively 
transferred to normal recipients While only 
a few such reports are on record their infre 
quency is probably due to the fact that the 
antigens involved are most likely endogenous 
allergens — that is to say substances released 
from the skin tissues by the physical influence 
(cold heat or pressure) and acting as anti 
gens This assumption seems to be proved 
by the fact that by means of the reverse 
Urbach Koemgstein technic Melczer and 
W lassies* 6 succeeded in transferring heat hy 
persensitiveness passively The procedure in 
practice is as follows a skin area of the recipi 
ent is exposed to fairly intense heat for ex 
ample and the content of a blister raised on 
the skin of the specifically allergic patient is 
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then injected into this site; a positive reaction 
takes the form of marked wheal formation. 

However, although urticaria due to physical 
stimuli is sometimes of allergic origin, there 
are many instances in which allergy seems to 
play no part whatexer. These are the cases 
in which the cure of a stomach disease or of an 
enteritis, the elimination of a focal infection 
(such as a granuloma o! a tooth, tonsillitis, or 
appendicitis), of a worm infestation, or of an 
endocrine disturbance, is promptly followed 
by cessation of the urticaria due to cold, pres- 
sure, or other agency. Cases of this kind, as 
well as those in w hich there is no specific reac- 
tion to one physical agent, although the pa- 
tient reacts with wheal formation to any 
number of different physical stimuli, should in 
our opinion be considered as vasoneuropathies 
— i.e., as nonspecific vascular responses. 
Needless to say, the differentiation between 
allergic and non-allergic causation in a gnen 
case of urticaria due to physical stimuli is of 
decisive importance for the therapeutic ap- 
proach. It should be noted, however, that 
exen in proxed allergic cases of phystcal urti- 
caria, the therapy must include, in addition to 
specific anti-allergic measures, the elimination 
of the factors predisposing to allergy (in- 
fections, toxic states, gastrointestinal dis- 
turbances, liver damage, functional imbalance 
of the endocrine glands, psychosomatic in- 
fluences). 

In conclusion, brief mention must be made 
of urticaria factitia or dermographism, which 
not infrequently appears on the skin and xery 
rarely on the mucosa (e.g., ol the month, as 
reported by Vallery-Radot 17 ") on gentle strok- 
ing with a blunt object. Here, too, opinions 
are sharply divided as to whether the mani- 
festations are to be regarded as the* expression 
of a pathergic or of an allergic reaction. 
Ebbecke, Goldscheider, and other authorities 
hold that wheal formation in response to 
mechanical irritation is nothing more than a 
pathologic exaggeration of the normal reaction, 
and can therefore not be regarded as allergic. 
Lewis and Grant assume that the condition is 
due to a histamine-like substance released from 
the tissue cells as a result of the mechanical 
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influences. \Valzer, t6W on the other hand, 
and Lehner and Rajka, champion the theory 
of the allergic character of this phenomenon, 
in view of their success in passively trans- 
ferring the hypersensitiveness by means of the 
Prausmtz-Kuestner method. Since urticaria 
factitia is a rather common condition, we are 
of the opinion that an underlying specific- 
allergic mechanism is probable only in the 
most pronounced forms The senior author 
for his own part, adhering strictly to the cri- 
teria mentioned on page 7, never succeeded 
m passe ely transferring this presumed hy- 
persensitiveness. and is therefore of the opin- 
ion that urticaria factitia should be regarded as 
a pathergic reaction 

True dermographism should not be con- 
fused with "black dermographism,” a purely 
ph\ steal phenomenon produced by stroking 
various metals on skin which has been in con- 
tact with powders, dusts, ointments, or pastes 
(Urbach and PiUsburv :;7S ) 

3 Etiologic Diagnosis 

It is apparent from the diversified patho- 
genesis of urticaria that there can be no one 
method of determining the cause in any given 
case One is therefore confronted first of all 
with the problem of ascertaining whether a 
case is due to an underlying allergy or 
pathergx. It is often \ery difficult to answer 
this question; yet e\ery effort must be made 
to do so, since the therapeutic approach will 
depend upon the recognition of the true nature 
of the pathogenesis 

As for every aifergic condition, a minutefv 
detailed history must be taken, this frequently 
leads the physician onto the right track, or at 
least gives him some point of departure for 
further inx estigation How ever, when no en- 
lightening information is forthcoming, the 
physician must systematically, point by point, 
look for any and all possible causes, m the 
manner described in detail in the preceding 
section. When necessary, all the resources of 
modem internal, allergic, and chemical in- 
vestigate e methods should be emploved; when 
no clues are available, one must attempt to 
anixe at a diagnosis ev jinantibus by surgical 
remox*al of any suspicious focus. 


«-»Cm*ch. E, and Pius BC«Y. D SI J \ SI X 111:145, mj. 
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When underl>mg allerg> is suspected one 
must avoid putting too much faith m the 
results of shin tests The writers emphati 
call} agree w ith Sulzberger and Rostenberg 779 
in rating all forms of shin tests as of \ er> little 
\alue Stokes and his associates * found the 
scratch test to be unreliable in aO per cent of 
their cases Hopkins and Kesten“» armed 
at a similar conclusion the> e\en found that in 
one large group consisting exclusix el> of pa 
tients h> persensitice to foods the ratio of 
dependable results was no greater than 10 per 
cent or at the most 20 p*»r cent W aldbott 
and Ascher 7 ®" reported reactions in onl> 27 
per cent of their cases This maj perhaps be 
explained b) the fact that the urticaria ts often 
ex ohed not b) the suspected substance itself 
but b\ one of its metabolic products or denxa 
tixes or in other instances b> the fact that 
the primar} shoch organ is not the skin but 
the mucous membrane for example that of 
the gastro intestinal tract (see p 39) This 
is wh> the elimination diet or the propeptan 
diet (see p 190) is far more successful than skin 
tests in food allergies 

On the other hand in cases of contact urti 
caria epidermal tests are recommended In 
exceptional instances the urticaria is elicited 
b\ wax of the nasal mucosa (primrose odor — 
xon Hoesslin 7SI ) or by wa> of the conjunctna 
(cat hair — Hopkins and kesten 53 ') In such 
cases mucous membrane tests are indicated 

It should be noted that the literature con 
tains reports on specific and occasionall} ex 
ceptionall} strong reactions to intracutaneous 
tests Thus Lehner and Rajka 177 described 
a case of urticaria due to acet}lsahc}hc acid 
in which an intracutaneous injection of this 
drug exoked not onlx a strong local reaction 
but also definite focal and general mamfesta 
tions These authors also obserxed a patient 
with urticaria who was h> persensitix e to milk 
on intracutaneous injection of 0 0a cc of 
aolan the patient responded not onl> with a 
local and focal reaction but also with a sex ere 
anapli} lactic shock 

4 Thexapx 

In x-iew of the dixersit} of the etiologic fac 
tors there can obxiousl} be no one standard 
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therapeutic approach to urticaria It 15 
equallj apparent that the therap} must be 
indix idualized according to the indications 
after painstaking in\ estigation of a case 

a) SPECIFIC THERAP! 

When there is a known allergenic agent 
ex er} effort should be made either to eliminate 
exposure to it or preferabl} to deallergize or 
hypo sensitize the patient b> means of the 
procedures discussed in chapter XII Fur 
thermore regardless of vhether or not the 
allergen has been identified ever} case should 
be carefull} stud ed for the possible presence 
of allerg} predisposing conditions if such fac 
tois are found they should of course be ap 
propnatel} managed b} either medical or 
surgical measures Stokes 9 pointed out that 
attention to several factors in a case rather 
than to one alone increases the proportion of 
good results 

b) \0\ SPECIFIC THERAP! 

Nonspecific therap} is to be undertaken onlj 
after the search for an allergic excitant as well 
as for predisposing and contributory causes 
has been thoroughl} carried out and finallx 
abandoned as fruitless Nonspecific ther 
ap} embraces a great xanet} of approaches 
and methods and the procedures of cho ce 
among them depends in turn on certain fea 
tures of the given case — including whether it 
is acute or chronic 

(1) 1 cute Cases 

An attempt should alwa}5 be made to 
empty the entire intestinal tract b} means of 
castor oil and either a high enema or prefer 
abl} a high colonic irrigation Furthermore 
if an infectious intestinal element is suspected 
the patient should take creosote carbonate 
(20 drops) together with activated charcoal 
(1 to 2 Gm or la to 30 grains) three times 
dail} oxer a period of several da}S The diet 
should be bland coffee tea and alcohol are 
to be ax oided To control intense pruritus or 
severe attacks of urticaria it is advisable to 
administer 0 2a to 0 aO cc (4 to 8 minims) 
of 1 1 000 epinephrine subcutaneousl} or if 
the relief is too evanescent I 0 cc of 1 aOO 
epinephrine m oil intramuscular!} Repeated 
doses of ephednne b} mouth are also often 
effective Frequent!} the sxmptoms can be 
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controlled by a series of intravenous injec- 
tions of 10 per cent calcium gluconate, or 
preferably of the calcium bromide— thiosulfate 
solution mentioned on page 227 Pituitrin 
by injection sometimes gi\es amazingly good 
results, usually, how ev er, only temporary 
Atropine sulfate (0.25 mg., or 1/240 grain) 
injected subcutaneously, may well be tried 
Venesection of 303 to 500 cc. is indicated if 
there are unbearable itching and severe head- 
aches Local treatment consists in the appli- 
cation of shaking lotions containing anesthesin 
(approximate!} 2 to 3 per cent) or 5 per cent 
of calmitol liquid: 

Cm or Cc 

1$ \nesthe<in 3 6 5 l 

Zinc oxide 

Talcum Jo 24 0 5ii 5' 1 

Glj cerin 

\lcohol. 70 per cent 

txuq s ad 120 0 iw q s ad f^n 

Protracted lukewarm baths containing bran, 
starch, or oatmeal often give temporary relief 
The addition of 5.0 cc. (1 dram) of a 25 per 
cent solution of menthol in alcohol to the tub 
of water often greath increases the anti- 
pruritic effect; it causes a sensation of cold- 
ness of the skin, and patients should be ad- 
vised to dry themselves immediately and go to 
bed for a short time. 

(2) Subchronic and Chrome Cases 
In addition to those just mentioned, the 
following measures may be useful here. 

E\en when a nutritive factor cannot be 
demonstrated, various diets are well worth 
trying in succession, devoting one week to 
each: in the first week, a diet completely free 
of animal protein; second week, a completely 
salt-free diet; third week, a definitely alkali- 
producing regimen (milk, cheese, potatoes, 
white bread, spaghetti, noodles, carrots, beans, 
peas, asparagus, bananas), supplemented by 
daily intravenous injections of 20 cc. of a 4 
per cent sterile solution of sodium bicarbon- 
ate,* or large doses of alkalies bv mouth. 
During the fourth week, an acid-ash diet may 
be tried (high protein content, no fat, no 
sodium chloride), together with 1 Gm. (15 


* Sterile, chemically pure sodium bicarbonate should be rm 
ploied, dissolved in sterile water The solution must not be 
boiled. but may be heated to a temperature of 63 C. Ool> afiesbt) 
prepared solution should be u*ed 


grains) of ammonium chloride five times a 
day, or 0.33 Gm. (5 grains) of potassium chlo- 
ride in 8 ounces of water three times a day 
(Rusk and Kenamore 8 " 3 ). 

Occasionally, good results are obtained by 
changing the intestinal flora by means of 
Bacillus acidophilus milk or a series of colonic 
irrigations containing activated charcoal. In 
cases in which the reaction of the stool was 
alkaline, Ait ken 178 - gave copious amounts of 
buttermilk and lactic oats with good results. 

Bray 850 recommended histamine treatment, 
preferably by iontophoresis Hajos gave 0 001 
mg. of histamine subcutaneously, gradually 
increasing the dose to 0 1 mg Alexander 8 ' 83 
employed the following schedule of dosage in 
chronic urticaria: 

Technic For the first two days 0 05 cc of a dilu- 
tion of histamine phosphate equivalent to I "10,000 
histamine base is given subcutaneouslj twice dailv. 
For the next two da\s 0 1 cc is injected, followed bj 
10 dailv injections beginning with 0 15 cc and in 
creating bv 0 05 cc each dav When a 1 1,000 dilu 
tion is used, injections are given everj second dav, 
commencing with 0 15 cc and increasing bv 005 cc 
for each succeeding dose tor 5 injections Thereafter, 
a maintenance dose of 0 35 cc is given even third dav 

Alexander and Elliott 848 also administered 
histamine intravenously with satisfactory re- 
sults (for technic, see under Meni&re’s dis- 
ease). White several authors reported favor- 
able results with histaminase (torantil), their 
observations have not been confirmed 

Beneficial effects from a course of injections 
of histamine-azoprotein complex (hapamine) 
have been described by Cohen, 882 Saletta, 2784 
and Edrington. 278 * As noted elsewhere, this 
substance should only be used with great 
caution. 

The new synthetic antihistamine prepara- 
tion benadn \ (0 -dim ethyla mmoethy 1 benzhy- 
dryl ether hydrochloride) is stated to be 
highly effective in doses of 50 to 100 mg two 
to five times daily, by Feinberg and Iried- 
laender, 852 O’Leary and Farber, 2758 and Pills- 
bury. 2787 However, in the majority of cases 
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relief is obtained only while the drag is being 
used Larger doses rather often produce in 
tolerance in the form of drowsiness dizziness 
weakness dilatation of the pupils and dr> 
ness of the mouth 

Autohemotherapj 10 cc given intramuscu 
larl> twice weekl} or autoserotherap> 0 2 
cc injected intracutaneous!} on alternate days 
should be tried in all refractory cases par 
ticularl} when there is reason to suspect the 
presence of endogenous allergy Similarl} 
autogenous urine and the unnar> proteoses 
(p 123) ha\e occasionally been found to be 
effective 

Cherfils 1788 recommended roentgen irradia 
tion of the spleen in a senes of three to five 
treatments to be repeated at increasing inter 
vals (single dose 2a0 r with filter of 0 5 
copper plus 1 aluminum) Strangel} the 
coagulabilit} of the blood is increased under 
the influence of irradiation moreover Cherfils 
claims that the treatment has no therapeutic 
value unless this change appears 

Vegetative insulin shock was advocated 
by Bartelheimer 830 A subcutaneous injec 
tion of 30 to 40 units of msulm is administered 
the urticaria subsiding promptl} with the 
outbreak of sweat and the occurrence of tre 
mor fatigue and palpitation The more 
pronounced the vegetative symptoms result 
ing from the hypoglycemia the better the 
effect Intravenous injections of 10 to 16 
units of insulin maj also be used but should 
be avoided in hypotension and in cases in 
which the possibility of circulatory failure 
exists Repeated administration of small 
doses of insulin once or twice a day is likewise 
effective in chronic urticaria 

The combination ot nicotinic acid (20 mg 
twice daily with meals) and calcium lactate 
(0 3 Gm or S grains three times daily with 
meals) was reported by Chambers and Bern 
ton 278 * to produce marked improvement in a 
series of cases with giant urticaria within one 
to two days and complete clearing in three to 
four days Thereafter the dose of nicotinic 
acid was reduced to 20 mg dail} for about 
ten days then ev ery second day for one month 
Recurrences could be controlled by a repe 
tition of the course The present writers have 
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found this treatment of value but lot as 
beneficial as the above would suggest 
Menadione (synthetic vitam n R) in doses 
of 2 mg three times daily for from one to four 
weeks was found b> Black 2 ’ 89 to relieve 62 
per cent of a large senes of cases of urticaria 
and angioneurotic edema wh ch had failed to 
respond to the usual forms of treatment 
Man} were helped within two days of treat 
ment and most within one week although 
others required longer The proportion of 
cures was far greater in patients whose pro 
thrombin time was prolonged as compared 
with those with normal values Readmims 
tration of vitamin k terminated all relapses 
In all cases of urticaria in which the pat ent s 
sleep is disturbed effective soporifics may be 
given — provided of course that h>pnotics do 
not appear to be contra indicated b} the his 
tor}— as well as sedatives to be taken during 
the da} such as Bellergal (1 tablet) or pheno 
barbital (0 01a to 0 030 Gm or to % 
grain) three times a da} In refractory cases 
small doses of ephedrine (0 02a Gm or % 
grain) along with phenobarbital (0 008 Gm 
or ]/ s gram) given three times a day over a 
period of weeks maj bring lasting relief and 
excellent results have occasionally been ob 
tamed with gynergen (1 tablet of 1 mg two 
or three times a day) 

That the psyche of the patient merits special 
consideration in urticaria has already been 
mentioned a change m environment especially 
a vacation in the mountains is often beneficial 

c) TREATMENT OF URTICARIA DUE TO Pill SIC \L 
STIMULI 

It is imperative above all to recognize — 
and then to eliminate — the processes contribut 
mg to pathergization or in other words the 
factors predisposing or conditioning the indi 
viduaf to pathologic vascular reactions for 
as shown on page 410 many permanent cures 
of physical urticaria have been achieved by 
elimination of an intoxication erad cation of 
an infection correction of an endocrine d}S 
function and similar indirect therap} 

Lehner and Rajka recommend that specific 
desensitization be attempted in ever} case 
This procedure in cases of cold urticaria for 
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example, consists in exposing a fairly large 
skin site to the effects of cold once or twice 
daily; then, as the skin evidences reduced 
sensitivity to cold, increasinglj' large areas 
are exposed and possibly the duration of the 
exposure also is lengthened. The writers w ould 
like to add, however, that by no means all of 
the results achieved in this manner constitute 
permanent cures, and that a number of au- 
thors, especially Alexander, 1791 do not regard 
the decreased reactivity as a true deallergiza- 
tion or desensitization, but rather as an 
example of Ebbecke’s exhaustion therapy 
In a case of hypersensitiveness to ultravio- 
let rav s, W. Frei achieved a marked degree of 
insensitiveness by means of repeated brief ir- 
radiations with a quartz lamp 

In treating the contact type* of phvsical 
urticaria, Duke** 7 similarl} attempted to pro- 
duce at least a certain amount of tolerance by 
means of the systematic application of cold 
water in cold urticaria, by irradiation with 
the rays found to be injurious to the light 
urticaria patient, by exposure to the heat of a 
1,500-watt nitrogen lamp in cases of heat 
urticaria, and in treating so-called mechanical 
urticaria by frequently brushing the skin with 
a stiff brush. Duke added, however, that 
these methods frequently prove disappoint- 
ing, especially in cases of light, heat, and cold 
urticaria, and that it is then necessary for the 
patient to change his daily habits, his occupa- 
tion, his manner of dressing, and sometimes 
even his habitat (especially as regards climate) 
in such a way as to find conditions of light, 
heat, or cold that he can tolerate 

In the reflex-like type,! in which the skin 
manifestations are generally accompanied by 
various s\ stemic symptoms, a thorough study 
must first be carried out in order to determine 
whether or not any internal disease is responsi- 
ble for the general symptoms. To raise the 
often incredibly low threshold of tolerance, 
Duke proceeded in the following manner. A 
reaction following brief application of heat is 
counteracted by immediate application of cold. 
Contrariwise, in cold urticaria, ice is applied 


>■ \ist\nde», H L. ibid 2 1W, 1931 
• In tLi$ fyjt, cutaneous reactions ire confined to tbe c kin 

1 In the rttiea tvpe, the reactions are not confined to theeipo«ed 
ite<, but al^o appear in remote part, of the both 


until the general manifestations begin to 
appear, at which point heat is immediately 
applied. These measures are repeated daily 
for a long period of time. 

A number of patients have been observed to 
react strongly to heat and exertion when their 
body temperature is especially low Duke W7 
reported that fever therapy is sometimes 
beneficial in cases of this kind, and that not 
only temporary relief but sometimes even 
permanent cures have been achieved in this 
manner The fever is induced by subcutane- 
ous or intravenous injections of Bacillus coli. 
Needless to say, this therapy must be adminis- 
tered most cautiously Duke began treat- 
ment with 10,000 organisms, injected subcu- 
taneously. 

In cases not responding to other therapy, a 
course of histamine injections or of histamine- 
azoprotein (hapamme) injections (see above) 
may be tried cautiouslj. Preliminary ob- 
servations by Feinberg and Friedlaender* 82 
indicated that benadryl is particularly effec- 
tive in cold urticaria 

5. Urticaria is Axuials 

As a supplement to the discussion above, 
brief consideration must be given to urticaria 
in animals, which occurs not altogether in- 
frequent!}. According to Heller, 7792 cattle, 
horses, and dogs develop hives owing to ab- 
sorption of inadequately digested nutritive 
proteins, usually as the result of some intes- 
tinal disturbance But urticaria in animals 
can also be caused by drugs (iodides, 
bromides), by metabolites of parasites, by an 
unbalanced diet containing too much meat, 
and so on Chelle 2793 describes this condition 
following spasms of the udder, and believes 
that it may be explained by retention of milk 
with resorption of casein, to which the animal 
becomes allergized. This view is supported 
by Michaehs and Rona’s experiments on 
suckling bitches: in them, hives were caused 
by injections of casein, w hile no reactions could 
be elicited in male dogs. Schindelka reported 
the case of a bitch that regularly suffered 
from urticaria when she was in estrus. This 
case might w ell be regarded as one of endog- 
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enous allergy m aaarnon to cutaneous 
wheals, swelling of the conjunctnae and of the 
nasal, buccal, esophageal, vaginal, and rectal 
mucosa has also been observed in animals 
Albrecht mentions urinary retention m oxen 
with urticaria — probably due to edema of the 
mucosa of the urethra Finally , hives are not 
rarely seen in horses injected with foreign pro- 
teins for the purpose of preparing immune 
serums (Fig 355) 



Fig 3^3 Lrticaria in Horse Dle to Injfction of 
Foreign Seri.ii 

(Courtesv Dr F Gerlach) 

D ANGIONEUROTIC EDEMA 
Angioneurotic edema is closely related to 
urticaria, and has indeed been considered by 
many authors to be a special form of the latter 
rather than a separate disease It is true, of 
course, that angioneurotic edema often ap 
pears simultaneous!} or alternately with hives 
However, in view of its distinctive clinical 
features, including the morphology of its 
lesions (a white nonpitting edema not ac- 
companied by pruritus), its favorite localiza 
tion on the face, and the suddenness of its 
appearance or disappearance, the condition 
unquestionably merits consideration as an 
independent entity 

Quincke, in 1882, first described this clinical 
picture and termed it ‘acute circumscribed 
cutaneous edema”, after forty years of inten 
sive investigation, the same author published 
a comprehensive report' ,,,s on the condition 
The typical form of the disease is characterized 
by a sudden attack of one or several circum 
scribed, usually pale swellings in the subcutis, 

»«QcixCK£ H Med Min 17 «*a 1911 


without appreciable subjective svmptoms 
However the clinical picture often vanes 
considerabh from case to case, depending on 
differences in site and number of the eruptions, 
intensity of the condition duration of the 
attacks, and intervals between them 
The localization of angioneurotic edema is 
usually on the face (Fig 356) particularly on 
the eyelids (Fig 357) and lips (Fig 358), 
however, any other skin area can be affected 



F(C 336 Vngionec rotic Edeviv or Entire I vce 
Die to Hvifrsensitiveness to 
Strawberries 

Severe attacks of angioneurotic edema are 
al>o characterized by a marked decrease in the 
er.cretion of urine — followed, however, bv a 
transitory polyuria after the attack has sub 
sided 

Most to be feared is involvement of the 
m ucosa, above all in the larynx, where the 
edema can assume such proportions that 
tracheotomy is frequently necessary Afore 
over, m the event that an injection of epineph 
nI ie does not bring immediate relief, this 
operation must often be undertaken without 
d e lay, for the literature contains numerous 
reports of deaths due to suffocation when 
tracheotomy was not promptly performed 
Tjius Koenig,' 7 *’ in 1924, listed 170 cases m 

Koenig P Folia oto lai>ng , pt 1, Ortg H 76 1«» 
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the literature of which no less than 20 per of laryngeal edema Hanhart 2799 observed 

cent terminated fatallv despite tracheotomy this condition in three generations of a family, 

Furthermore, Wason, Hlavazec, and others with fatal outcome in 4 members, and Tine- 

have since reported additional instances of man 1 ’ 011 in 6 members in four generations, with 

fatal angioneurotic edema, one case being that one death It is interesting to note that the 

of an infant 14 months old in whom the attack edema invokes not merely the entire mucous 

followed ingestion of a glass of milk membrane, including the vocal cords, but al: 



Tic 357 Angioneurotic Edema of Periorbitai pic 35S Severe Angioneurotic Edema or Ipper 
and Perioral Tissues after Ingestion Lip in Patient Hypersensitive to Acetyl- 

of Sardines «,wjr\UK. Acva Ckse«is.\ 


It must be mentioned here that angioneu- 
rotic edema, especially of the larynx, is not 
uncommonly — in fact, y\ ith striking frequency 
— observed to run in families. Osier, 37,5 for 
one, reported on occurrence of the condition 
in five generations of a family. Among 80 
members in three generations of one family, 
Ensor 797 listed 33 cases of laryngeal edema, 12 
of them fatal. Crowder and Crowder 3 ™ saw 
28 cases representing five generations; 15 of 
these persons died of suffocation as the result 
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according to Griffith's microscopic studies, 
the abductor muscles of the cords, as a result, 
YYidening of the opening between the local 
folds during inhalation is prevented 

Edematous states of the other mucous mem- 
branes are less dangerous, although involve- 
ment of the tongue, soft palate, uvula, and 
pharyngeal ca\ ity can create difficulty in 
swallowing and breathing, gravely alarming 
the patient. 

An interesting clinical picture is produced by 
obstruction of the parotid duct from allergic 
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edema (Pearson’ 81 ”) This results in bilateral 
swelling of the parotid glands in association 
with angioneurotic edema elsewhere, or with 
other manifestations of hy persensitiveness 
In the parotid secretion, as well as in a mucous 
plug expressed from the duct Hansel’ 80 ’ found 
a large number of eosinophils 

Swelling of the nasal mucosa can produce 
symptoms simulating head colds’, in\ol\e 
ment of the conjunctivae causes profuse lacn 
mentation Moreover, similar swellings can 
also affect the mucosa of the bronchi and of the 
gastro intestinal and urogenital tracts In 
addition, the deeper lay ers of connects e tissue, 
including the periosteum the tendon sheaths, 
and even the connects e tissue of the nerves 
and of the muscles may be involved The 
condition can thus prov oke the greatest v anety 
of manifestations in the organs named These 
symptoms are discussed in some detail in 
relevant sections 

It must not be forgotten, however, that 
symptoms such as coryza, asthma, pulmonary 
edema, vomiting, diarrhea, colic, arthropathy , 
and the like, maj be regarded as resulting from 
an angioneurotic process only when they ac 
company or appear alternately with charac 
tenstic manifestations on the skin or visible 
mucosa — provided also that the given symp 
toms make their appearance abruptly and 
then disappear quite suddenly 

Cole and Korns 2 " 5 consider Loeffier’s syn 
drome of transient infiltration of the lungs as 
presumably due to angioneurotic edema 
Their own case of bronchopneumonia — ven 
fied by X ray— in a child with recurrent 
edema and an eosinophiha of 54 to 84 per cent, 
suggests that perhaps other instances of pul 
monary involvement in allergies, simulating 
bronchopneumonia, may also be due to the 
same mechanism A similar view was ex 
pressed by Vaughan and Hawke 2447 

Observations by Schorer 2580 may be of inter- 
est here A woman of 55 years was obliged 
to keep three changes of clothing of different 
sizes at hand all the time because of frequent 
fluctuations in the circumference of her waist 
A young woman of 21 years presented the 
phenomenon of alternate increase and de- 
crease in the size of her breasts, which, while 
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ordinarily pendulous became swollen and 
firm during an attack Similar cases were 
previously reported by Diethlen and Ber 
noulli 

When the attacks of swelling are localized 
within the cranium, the result is likely to be a 
headache of the migraine tvpe However, 
they can also lead to focal cerebral manifesta 
tions, such as hemianopsia aphasia, convul 
sions, even apoplectiform states and somno 
lence, more commonly, involvement ol the 
cerebral nerves gives rise to paresthesias, palsy, 
oculomotor disturbances, optic neuritis, and 
vestibular crises These neurologic manifes 
tations appear sometimes simultaneously, 
sometimes alternately with the cutaneous 
manifestations Quincke in his time con 
sidered the clinical picture of memngo edema 
tous hemicrama to be attributable to an acute 
circumscribed edema of the pia with possible 
involvement of the cerebral cortex Disturb 
antes in the vestibular equilibria! apparatus, 
on the order of Meniere’s syndrome, can also be 
caused by angioneurotic edema 
The shock structure in angioneurotic edema 
is generally considered to constitute the capil 
lanes of the subcutaneous and submucous tis 
sues Pick assumes that the circumscribed 
swellings are produced by spasm of the venous 
capillaries of the skin or mucous membrane 
The extremely transitory nature of the edema 
and the rapid return to normal might well be 
explained by the fact that the venous spasm 
ceases just as abruptly as it commences Oc 
casionally, however, repeated involvement of 
one skm site can cause permanent damage in 
the form of thickening of the skin (pachy- 
derma), similarly, repeated angioneurotic 
changes in certain portions of the brain can 
result in persistent disturbances of the brain 
centers located there Thus, in a case with 
thickening and redness of the skin of the left 
hand, resulting from repeated attacks of acute 
angioneurotic edema, Oliaro* 808 observed un 
usual episodes of loss of consciousness along 
with disturbances of the vestibular apparatus 
These Oliaro interpreted as sequelae to the 
recurrent angioneurotic edema m the brain, 
just as the thickening of the skm of the hand 
was the result of repeated swellings there 
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As to the question of etiology, it must be 
stressed that every case of angioneurotic edema 
is by no means of allergic origin In this 
respect, the condition is comparable to urti- 
caria, and the reader is therefore referred to 
the section on the etiology and pathogenesis 
of the latter (p. 739) In some cases, it will 
be found that angioneurotic edema can be 
primarily caused by a number of different in- 
ternal diseases, including those of the gastro- 
intestinal tract (Fig 359), liver, and gall- 
bladder, in others, therapeutic results can be 



Fic 359 Angioneurotic Edema Due to Intlammv- 
tio\ of Sm\ll Intestine 

Patient remained free of s\ mptoms as long as he 
adhered to bland diet 

obtained by control of infectious foci — for 
example, removal of chronically diseased 
tonsils, or surgical drainage of infected sinuses 
(Barber, 23W Urbach). Whether the favorable 
results are due to the elimination of bacterial 
antigens or of toxins, is often difficult to de- 
cide. However, as Dorst and Hopphan 2593 
were able to show, a case may safely be re- 
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garded as one of bacterial-allergic origin when 
the patient has a strongly positive cutaneous 
reaction to a test with vaccine, and when the 
attacks cease after systematic desensitization 
procedures and without an operation On the 
other hand, a cure following removal of the 
infected organ does not, in itself, constitute 
proof of an underlying bacterial allerg) . 

Psv chosomatic influences, as well as a pecu- 
liar predisposition of the neurovascular s)stem, 
certainly hav e great importance. In this con- 
nection, Wilder’s description of the edema 
appearing as a result of posthypnotic sugges- 
tion (Figs 14, 15) mav be cited 

However, numerous cases of angioneurotic 
edema have unquestionably been proved to be 
of allergic origin Thus, Turretim reported an 
instance in which the condition regularly ap- 
peared following ingestion of small quantities 
of bread or of other foods containing flour 
Lesne and Levy described a case due to raw 
horse meat, De Besche, to gooseberry marma- 
lade, Urbach, cases due to strawberries, sar- 
dines, and pork, respectively, Kofler, and also 
Champeauv, causation by iodine: Siebermann 
and Hornicek, bv antipynne, and Polland, by 
arsphenamine Man) other comparable ex- 
amples could be listed, including the interest- 
ing observation bv Frank 110 * of laryngeal 
edema due to chewing gum. 

Inhalant allergens are also capable of elicit- 
ing these swellings Here it must he assumed 
that the causative substances are resorbed by 
the mucous membranes of the upper respir- 
ator)- passages. Silbert-’ 06 reported a case due 
to tobacco hypersensitiveness. Morawitz ob- 
served a case in which the edema was evoked 
by smoking, however, in this instance the 
allergen appeared to be not the nicotine, but 
certain pvridmes formed as by-products of the 
combustion of cigarette paper. 

In some rare instances, the edema has been 
found to be evoked by mere epidermal or 
mucosal contact with the allergen Thus, 
Vaughan 21 reported a woman who developed 
angioneurotic edema of the lips whenever she 
touched them w ith any kind of cigarette. In 
another case — angioneurotic edema of the 
tongue and hands after eating watermelon — 
Vaughan observed that the same swelling of 
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the hands appeared on mere contact with the 
juice of the watermelon 
The treatment of angoneurotic edema is 
essentially the same as that of urticaria (p 
7a4) with the exception that inasmuch as 
there is no itching local antipruritic apphca 
tions are not needed In addition cold com 
presses frequently applied appear to alleviate 
the swelling to some extent 
Angioneurotic edema has also been obser\ed 
in animals Both van Lee u wen 2307 and 
Phillips 71 reported the condition in dogs fol 
lowing ingestion of pork or fish Schwyter 
described a case of fatal edema of the larynx 
in a cow 

E LICHEN URTICATLS 
I ichen urticatus is an entity characterized 
by the presence of numerous intensely pruritic 
usually excoriated papules with central bloodv 
crusts They occur principal!) on the extensor 
surfaces of the upper extremities with a 
marked tendency to spare the flexor aspects 
In cases of long duration other areas may also 
be involved particularly the buttocks and 
the extensor and flexor surfaces of the legs 
In infants and small children lentil sized 
watery clear vesicles are not infrequent!) ob 
served the) are usually quite deep in the 
cutis and located on the soles of the feet 
(IiG 369) 

The opinion has been expressed that lichen 
urticatus may be regarded as a variant of urti 
cana We are strongly inclined to reject this 
view however because of the radical differ 
ences in the two clinical pictures Moreover 
we consider the argument that the same etio 
logic factors are to a certain extent common to 
both to be irrelevant in this connection 
Lichen urticatus can be caused exogenously 
and endogenously It would be a gross error 
to suppose that all cases — especially in adults 
— are necessarily of allergic origin The dis- 
ease can in fact be brought on by a variety of 
conditions such as gastro intestinal disturb 
ances (enteritis colitis constipation) chronic 
cholangitis kidne> disease ovarian dysfunc 
tion and parasitic infestations No deduc 
tions can be drawn from the clinical picture 
as to whether or not a given case is of allergic 
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origin It is necessary therefore to subject 
each patient not only to exhaustive general 
investigation but also to appropriate allergic 
tests including the environmental test d et 
trials propeptan diet and the like Skin 
tests are of limited v alue and in cases of nu 
tntive allerg) almost invariably useless 
(W alzer and Grolmck S08 ) The outcome of 
these studies will permit the physician to 
conclude whether or not the case is attnbut 
able to an underlying allerg) 



Fic 360 Lichen Lrticatls on Basis of Intestinal 
Putrefaction 


For the sake of clarity the manifestations 
of lichen urticatus in adults and in small chil 
dren will be discussed separately 

In adults 1 chen urticatus* usually presents 
the typical picture of excoriated papules on 
the extensor aspects of the upper extremities 
(Fig 360) and occasionally also on the back 
buttocks and legs (Hgs 361 362) There 
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regrogress unless secondary cutaneous mam 
festations arise and prolong the course of the 
disease This example affords an excellent 
illustration of nutnti\e allergization as a result 
of irritation of the intestines by overindulgence 
in alcohol and might very well mutatis mu 
taiulis, serve to explain the pathogenesis of 
the nutritive allergic forms of lichen urticatus 
in man> cases outside of Argentina 



Tic 164 Bilious Form or Lichen Urticatus 
of Ten \evks Dlrvtion Clin cally 
Resembling Pemphigus \ulgaris 
Allergens proved to be egg wheat and pork Cured 
by propeptan therapy in eight weeks 

In seeking to identifj the causative food 
allergen, it is to be borne in mind that not 
onl> animal and vegetable foods but also 
carbohydrates fats acids, and salts must be 
considered It should also be remembered 
that every case of allergic lichen urticatus is 
not necessarily caused by food Figure 36a, 
for example shows a case resulting from bac 
tenal allergy arising from infected tonsils 
Furthermore, the authors observed a number 


of instances due to exogenous allergic factors 
other than foods Appropriate diagnostic 
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Proved by positive reaction to streptococcus vaccne 
and disappearance of les ons after ext rpation of in 
fected tonsils 



Fig 366 Typicvl Distribution of Lichen iRTicATtS 
Caused by egg hvpersens tiveness 


methods usually revealed the identity of the 
allergen 



Allergic Skin Disevses 


765 



Lichen urticatus in infants and small 
children* is a relatnelj common disease (Fics. 
366-369) Occasionallv , the eruption hrst ap- 
pears when the child is being weaned and 
placed on artificial feedings; more commonlv , 
however, the condition is associated with some 
gastrointestinal disease or digestive disturb 
ance. This pathogenesis explains why the 
condition is almost invariable of nutritive- 
allergic origin in infants and whv it can often 
be rapidly cured by proper dietetic measures or 
administration of propeptans The same 
holds true, but to a much lesser extent, in 
small children. 

In the majoritv of children, lichen urticatus 
is fully cured — spontaneously, in not a few 
instances — without sequelae after a course 
lasting from months to one or two years, and 
characterized by increasingly longer symptom- 
free intervals. In some cases, however, the 
recurring attacks increase in severity (Fig 
370), and the condition finally assumes the 
characteristic picture of Hebra’s prurigo: only 
slightly elevated, intensely pruritic papules, 
with secondary lichen ifi cation and hyper- 
pigmentation of the skin, accompanied by the 
appearance of so-called prurigo buboes. 

The senior author 310 had occasion to study 
225 cases of lichen urticatus in children of all 
ages. In all cases in infants and v ery young 
children, an underlying nutritive allergy was 
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demonstrable. In those bevond this age, ac- 
tual elicitation of an attack by administration 
of a given food (usually milk, egg, veal, or 
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pork) was regularl} possible m on!> 30 cases ingredients ingested separate!} elicited no 
in these same children withdrawal of the response In la cases although it was im 
food items served to prevent the appearance possible to identify the nutritive allergens 
of symptoms In 5 additional instances it administration of polypropeptans resulted in 



Fic 369 Lichen Lrticvtls Dle to Milk \llfrgv Iwolvisc Soles in Child of 18 Months 



Fig 370 Lichen Lrticatus Due to Wheat Allergy 
Resembl ng prurigo 


was found that not one but several foods m 
combination constituted the causative agents, 
as follows milk and egg, smoked meat and 
spinach, potato and apple egg and apple 
In one child, the sjmptoms could be evoked 
onl} bj giving a soup composed of tomatoes 
lemons, and bouillon cubes, the individual 


complete cure According to Bray 8811 P or ^ 
products, fish eggs, potatoes, chocolate, and 
particular!} fats are usuall} the exciting fac 
tors 

In children past the age of 3, it was found 
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that exogenous factors played a dominant 
part in the etiology. It is true that animal 
and \egetable foods as well as carbohydrates 
(\\ eigert, 2512 Mathieu,* 8 " Urbach 2510 ) are oper- 
ative in a certain percentage of cases, but in 
the great majority, day and night trials, as 
well as shin tests, will reveal some environmen- 
tal allergen as the causatixe agent. Lastlj, 
one must not fail to consider the possibility of 
endogenous allergens of a bacterial nature, 
resulting from tonsillitis, otitis, or respirator) 
infections, and parasitic infestations Nor 
should the fact be o\erloohed that fever, gas- 
trointestinal disturbances, and the like can 
provoke recurrences of lichen urticatus after 
a long period of freedom from symptoms 

As stressed above, lichen urticatus is by no 
means necessarily of allergic ongin Accord- 
ing to Fillsbury and Sternberg, 2514 the con 
dition may sometimes be related to a calcium 
deficiency , as a result of pxenpitaiion dS ab 
sorbable calcium by oxalates in the foods, 
such cases may be cured by parathormone 
therapy. In occasional instances, external 
causes such as insect bites, especially of fleas 
and bedbugs, hax-e been identified as the cause 

The therapeutic approach consists entirely 
in the discover)’ and elimination of the causal 
agent; when the condition is found to be due 
to some exogenous or nutntix’e allergen, the 
therapeutic measures outlined on page 754 
are to be instituted. 

F. PRURIGO 

In connection with the discussion of lichen 
urticatus, the rriatixely uncommon but none 
the less important entity known as prurigo 
merits consideration. Distinction is made 
between two forms of the disease which differ 
on!) in degree: a severe type, prurigo ferox of 
Hebra, and a comparatively mild type, pru- 
rigo mitis. 

Clinically, the disease is characterized by 
the sudden appearance of pinhead- to lentil- 
sized skin-colored papules. From the onset of 
the condition, the patient suffers from extra- 
ordinarily intense itching that may be constant 
or in the form of recurring attacks. The 
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parts most likely to be affected are the ex- 
tremities — the upper more commonly than the 
lower (Fig. 372). As a result of the uncon- 
trollable scratching, the skin becomes thick- 
ened, at the same time the lymph nodes un- 
dergo a characteristic indolent swelling, lead- 
ing to the so-called prurigo buboes (Fig 371 ) 
in the inguinal, epitrochlear, and axillary 
regions 



Since the cause is determined only in occa- 
sional instances, the disease goes on for many 
)ears, with some remissions; sometimes a 
cure occurs spontaneously at puberty. 

The pathogenesis of this disease has not as 
yet been definitely determined Kerl- 5U is of 
the opinion that there is a close pathogenetic 
relationship between prurigo and lichen urti- 
catus. On the basis of relatix’ely extensive 
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clinical and experimental experience with this 
condition the present writers are lrnlmed to 
agree with this \iew It is not uncommon to 
see a direct transition from a refractory lichen 
urticatus in earl} life to prung > as the inch 
\idual grows older 

The patho 0 enesis is not uniform Cer 
tainlj it is not ahvavs attributable to allergj 
However it is true that in the majority of the 



Fic 372 IIebras Frurigo of Ten and a Half 
\ears Deration in 11} ear old Girl 


cases in the writers own experience it was 
possible to demonstrate the presence either of 
an exogenous or of a nutritive allerg} 

It was J Jadassohn who some forty jears 
ago first called attention to the importance of 
environmental factors m the causation of 
some cases of prurigo This observation was 
to all appearances totallj overlooked until 
simultaneously and independent]} Hallam ’ 816 
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£ind Irbacl 8 emplovng the so called da> 
;tnd light tests succeeded in dome istrating 
the etiologic sigmiicanee of exogei ous agents 
It is an old clinical lbservatim that a few 
( la\s hosp tali/ation without any treatment 
hat soever will frequently render a patient 
\uth prurigo sjmptomfree (Tigs 1/2 373) 
even the prurigo buboes will disappear spon 
taneouslv Voreovcr it has been commonly 



fie 373 Same Patient after Tive Days is Hos 
pital without Anv Therapy 
Illustrating importance of env onmental factors 
i(t this disease 

observed that short!} after the patients dis 
charge — usual!} within a few da}S but some 
tuties on the \er> night of his return home 
the same subjective or objective cutaneous 
manifestations recur 

The senior author had occasion to observe 
one case of severe prurigo in which the exist 
ence of an exogenous allerg} became vividly 
apparent Since there was reason to suspect 

„ Urbach E W cti U □ W chnsch 762 1932 
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an allergy to straw, the patient was instructed 
to spend the night away from his home, but 
to be sure to sleep on a straw mattress where- 
ever he went. A married couple offered him 
the hospitality of their double bed In order 
not to disturb his hosts, the patient was care- 
ful to sleep on his right side all night long. 
Figure 374 clearly shows the result — prungo 
papules localized almost exclusively on the 
right-side of his back 


day and night tests would naturally be of 
no \alue 

Occasionally, environmental tests will re- 
peal that the causative agent is somehow as- 
sociated with the patient’s home, but despite 
all efforts, the actual identity of the excitant 
will still remain unknown In such cases, the 
patient should, as a last resort, be advised to 
move By recommending this drastic step, 
the senior author 25 7 succeeded in bringing 



Fig 374 Papular Reaction to Straw in Patient with Prurigo Due to Hv per>e\mtivevess to Straw 
Unilateral localization is explained in tec t 


In another case, it was possible to demon- 
strate hypersensitiv eness to woolen blankets 
It should be noted, however, that the search 
for the excitant should by no means be limited 
to inhalant and contactant factors Thus, 
the senior author observed a girl of 15 years 
whose prungo was found to be due to an ex- 
treme hypersensitiveness to milk, propeptan 
treatment over a period of three weeks cured 
the condition. Moreover, not only protein 
foods, but also salts, acids, spices, and the 
like must be considered as potential allergens, 
and appropriate diet trials should therefore 
be instituted. Bacterial or endogenous aller- 
gens may, of course, be the excitants in occa- 
sional instances. In cases of this kind, the 


about a speech and lasting cure in a family 
afflicted with prungo Four children between 
the ages of 10 and 21 v ears suffered either from 
typical prurigo or from severe lichen urticatus 
for many years, until their residence was 
changed. A follow up rev ealed no recurrence 
during an observation period of eight vears 

G. PRURITUS 

It is a generally known fact that mam 
allergic diseases, whether characterized by 
svstemic or local manifestations, are accom- 
panied by pruritus, in some instances, the 
itching appears only at the onset, in others it 
persists more or less throughout the entire 
course. Moreover, this applies not only to 
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the allergic skin diseases (urticaria dermatitis 
neurodermatitis prurigo and lichen urticatus) 
in which pruritus is sometimes the outstand 
ing symptom but also to allergic conditions 
involving the eyes ears nose and other 
organs It will also be found true in systemic 
conditions such as serum disease and anaphy 
laxis Furthermore as Doerr pointed out 
more or less intense itching not infrequently 
is the first evidence of an allergic reaction and 
if the attack is abortive may even be the only 
sign In other cases there are paroxysmal 
attacks of itching that are often confined to 
one site (eg anus vulva) and that as will 
be shown below may be fundamental!) at 


suspected cause and consistentl) reappears 
after deliberate exposure to it this demon 
strates that the condition is the expression of 
an allergic h>persensitiveness to the given 
agent In such instances the allergen is 
usually found to be a food or drug but may 
also be a contactant such as feathers (Fig 
376) 

Similarl) generalized or local zed pruritus 
can occasionally be proved to be due to h)per 
sensitiveness to a drug Sokolowsk) reported 
such a case m which cinchophen was found to 
be the allergenic agent and Fuerbnnger re 
ported a case due to hypersensitiveness to 
carbromal Man) s milar observations could 



Fig 37o Ulergic Prlritls Due to Hvpersensit vevess to Pork 


tributable to a specific allergy Figure 3 7o 
gives some idea of the degree of mtensit) at 
tamed by the pruritus the parallel scratch 
marks over (he enfrre body are aiaraa'enVivr 
ISeedless to say pruritus may be caused by a 
great variety of nonallergic factors Mention 
of only a few examples would include the dis 
turbed metabolism in diabetes and gout leu 
cemia and lymphogranulomatosis liver and 
gallbladder diseases gastro intestinal disor 
ders intestinal parasites endocrine d)sfunc 
tions and toxic states 
On the other hand cases are also encoun 
tered in which the pruritus is unquestionably 
of allergic origin The only means by which 
the diagnosis can properly be made are elimi 
nation and re exposure tests i e if the pruri 
tus promptly ceases on avoidance of the 


be cited One special example of the localized 
form allergic pruritus am due to foods drugs 
and other agents was discussed on page 678 

7! Ye question xs ft? ttkether pruntus -folk* * 
ing the use of coffe“ tea alcohol and tobacco 
is to be regarded as an allergic manifestation 
or as an expression of irritability of the central 
or peripheral nervous system resulting in 
dilatation of the cutaneous blood vessels must 
be decided in each case on the basis of appro 
pnate tests It should be noted however 
that according to the observations of Bulhley 
Jessner and others stimulants may sometimes 
constitute the sole cause of pruritus am and 
pruritus vulvae 

Pruritus not infrequently occurs in patients 
with focal or parasitic infestations malignant 
tumors and constipation or other gastro 
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intestinal disturbances, as well as in preg- 
nancy. In any of those conditions it is difficult 
to decide whether the pruritus is allergic or 
toxic in character. Many a case of this kind 
will be found to be unquestionably due to 
toxins. On the other hand, it is now becom- 
ing increasingly apparent that the diseases and 
disturbances mentioned can bring about the 
formation of auto- or hetero-endogenous aller- 
gens that allergize the organism, and that the 



Fic 376 Prcjutts and Excoriations of Sc alp, Due 
to HYpmsjLxsmvENtss to Feather Pillows 


resultant antigen -antibody reaction can pro- 
duce pruritus as well as other allergic phe 
nomena. We do not as y et possess a method 
for differentiating between a toxic and an 
allergic pathomechanism in such cases, partly 
because we are still unable to isolate the anti- 
genic substance chemically, and partly because 
the primary shock tissue is often not the skin 
Pruritus hiemalJs, a condition basically due 
to cold, must also be considered here. Duhr- 
ing first called attention to the fact that in 
many persons the itching regularly has its 


initial annual onset (particularly on the ex- 
tremities) on one of the first cold days m the 
autumn, and does not disappear until spring; 
during the winter months, the sexenty of the 
pruritus fluctuates m direct ratio to the in- 
tensity of the cold Occasionally, the pruritus 
de\ elops into a prurigo hiemahs Howexer, 
the problem of whether the cold alone is re- 
sponsible for pruritus hiemahs must be ans- 
wered by appropriate tests m each case, since 
quite frequently the itching is actually caused 
by woolen clothing or underwear commonly' 
worn during cold weather According to 
Sellei, pruritus hiemahs is not related to aller- 
gic h> persensim eness to cold, he considers 
the condition to be the expression of a para- 
doxic -ensory perception 

Hutch inson has described a condition an- 
alogous to pruritus hiemahs — namely, pruri- 
tus aestixalis, which may well be regarded as 
the to*t symptom of a specific light hyper- 
sen&imenesa known as prungo aestnahs (see 
p 421 ) Here again it is necessary, of course, 
to rule out exce&six e sw eating and other chemi- 
cal or mechanical irritants as the possible 
cause 

There is also a form of itching due to the 
influence of heat — an abortne form of heat 
urticaria The name "cholinergic itching” 
was suggested b\ \'omland ::,1, for that form 
which occurs in frequent, brief, evpfosne at- 
tacks without w healing of the skin, following 
exposure to heat, exercise, or emotional stress, 
and reproduceable at will in susceptible indi- 
viduals by injections of acety Icholine or pilo- 
carpine Tnhke "cholinergic urticaria,” it 
is thought probably to result from a direct 
action of the cholme substances on the cho- 
linergic nerves of the skin and thereby pro- 
duce itching m some unexplained way. 

Finally, the importance of psychic factors 
cannot be ox'eremphasized While in some 
cases the itching is solely an expression of emo- 
tional unbalance, in others it is due to psycho- 
somatic influences, particularly in the meno- 
pause 

In xnew of the fact that pruritus can be due 
to a great x'anety of causes, it is impossible to 
recommend one general therapeutic approach. 
Exery case must be subj'ected to painstaking 

Bu\omj'T, R Arch Dcrrait 1 Syph 50 W, 1941 
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internal investigation with the object of de- 
termining whether there is any evidence of a 
metabolic imbalance, hematopoietic disease, 
gastro intestinal disorder, focal infection, para 
sit ic infestation, endocrine disfunction, or, 
above all, disturbing psychic influence, any 
of which might be the fundamental cause If 
no such condition is found, one next considers, 
especially in cases with personal or family 
histories of allergy, the possibility of some 
allergic or pathergic hypersensitiveness It 
is then necessary to carry out all conceivable 
studies, including elimination, environmental, 
and skin tests (with bacterial preparations), 
as well as those for physical allergy, in an 
effort to determine the exact nature of the 
hypersensitneness, if any When none of 
these approaches clarifies the pathogenesis, it 
is necessary' to resort to nonspecific therapeu 
tic methods, of which the most promising is 
roentgen irradiation In the case of senile 
pruritus, the treatment originally introduced 
by Luithlen, consisting of a series of injec- 
tions of sodium silicate (1 cc of a 1 per cent 
solution), was often found by the senior author 
to be helpful In addition, a salt poor diet 
may be well worth trying 

H DERMATITIS HERPETITORMIS 

(DUHRING) 

At the very outset, we wish to state that, on 
the basis of the senior author’s experimental 
investigations, 5819 we are of the opinion that 
dermatitis herpetiformis and pemphigus vul 
gans are to be regarded as virus infections 

Nevertheless, this group of diseases is ac- 
corded at least brief consideration here for 
two reasons first, 'Decause Turner and Tzirndit 
concluded that dermatitis herpetiformis is, 
in effect, an expression of hypersensitiveness to 
iodine, basing their opinion on the well known 
fact that administration of iodine, either by 
epidermal test or by mouth, causes vesicula 
lion in these patients Moreover, as ad 
ditional evidence, they called attention to the 
marked eosmophilia usually observed in this 
disease On the other hand, Lehner and 
Rajka had previously expressed the opmion 
that the hypersensitiveness to iodine is merely 


tf * Urbach F and W olfram S ibid 33 83 1936 


the result of sensitization arising coincident 
ally with infection by the presumed virus 
Against these concepts may be cited the 
following facts (1) In dermatitis herpetifor 
mis, there is not an isolated hypersensitneness 
to iodine, but rather a sensitivity to the en- 
tire halogen group iodine (J Jadassohn), 
bromine (Jessner and Hoffmann), and chlo- 
rine (Urbach) (2) The senior writer has 
demonstrated that the iodine hypersensitne- 
ness is not pathognomonic of dermatitis her 
petiformis, but is actually present in almost all 
skin diseases characterized by blister forma- 
tion, such as erythema multiforme, lichen 
ruber pemphigoides acute and subacute der 
matitis, and my cotic infections provided these 
are accompanied by vesiculation 
A number of authors — including Pasim and 
Bizzozero — regard dermatitis herpetiformis as 
a toxic symptom complex Moreover, it may 
be said that dermatitis herpetiformis is not an 
entity characterized by a sharply defined 
clinical picture, but is marked by more or 
less simultaneous occurrence of erythematous, 
papular, vesicular, or bullous lesions that 
exhibit a tendency toward grouping, and are 
as a rule accompanied by intense pruritus It 
is obvious, therefore, that allergic or toxic 
skin conditions may readily simulate this 
disease The senior writer has had occa 
sion to observe many cases that, at first 
glance, suggested the diagnosis of dermatitis 
herpetiformis, but in which thorough investi 
gation revealed an infectious toxic, or allergic 
origin Thus, the senior author 503 reported a 
case in which extraction of an infected tooth 
resulted in complete freedom from symptoms 
(Fig 377), subsequently, an injection of 
autogenous vaccine prepared from the in 
fected root of the tooth promptly evoked a 
short lived vesicular outbreak 

Callaway and Sternberg 58 " 0 reported a case 
in which the cutaneous manifestations were 
apparently due to hypersensitiveness of the 
skin to pneumococci from a bronchiectasis, 
as indicated by positive jntradermal and patch 
tests with an autogenous vaccine Desensi 
tization therapy with the vaccine was instru 
mental in producing relief from the cutaneous 
symptoms This is therefore an instance of 

f^CaLIawat J L andSrFRVBERC T H ibid 43 *»6 19,1 
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bacterial allergv simulating dermatitis herpeti- 
formis Lastly, the writers ha\e seen at least 
4 cases in which exogenous allergens elicited 
this same disease picture, m all of them, a 
complete change of environment afforded com- 
plete cure Sammis 2, - n described a case of 
dermatitis herpetiformis following ingestion 
of eggs, beef, fish, and cheese, while Sutton’'" 
observed a child whose lesions apjieared after 
drinking cow’s milk. 



Fic 377 Derhatitis-herpetiformis like Derm v- 
•rosis Dux to Dent vl Infection 
Permanent!} cured after extraction of infected tooth 

Moreover, an allergic dermatosis can occa- 
sionally mimic the clinical picture of pemphi- 
gus as well as dermatitis herpetiformis 
Figure 364 shows a patient who for about ten 
> ears suffered from bullous eruptions strongly 
suggesting pemphigus in its clinical appear- 
ance. However, closer investigation reveaed 
that this dermatosis was actually an expres- 
s's units. F E ibid 32- J9S 1935 

SlTTON. R L Am J M Sc. IW: 727. M10 


sion of h\ persensitn eness to egg and wheat 
flour- healing was achieved within two months 
bv means of propeptan treatment -k simi- 
lar case of pemphigus-like skin manifestations 
as an expression ol a nutritive allergy was re- 
ported bv Gougerot and Blamoutier 2323 Their 
patient regular!) responded to chocolate and 
champagne with vesicular eruptions, as well as 
s\ mptoms of a hemoclastic crisis and a marked 
drop m blood pressure 

I ER\THEM\ Ml’LTirORME 


Ervthema multitorme is an acute exudative 
disease ot the skin characterized bv recurrent 



Pig 378 Recurrent F ra tiifm a Miltifcrmf Prob- 
ablv Die to Hapefsenmuaeve^s to Path 
otoGic Intestinal Flora, Chieflv 
Streptococci 

Injection ol '00 COO organisms of stool vaccine 
resulted tn Urge isomorphic local reaction as well as 
flare of exanthem 

cry thematous or polymorphous symmetrically 
distributed eruptions on the face and neck, 

• EI GoiCE*or, H , *nd Busioctie* Arch dermal et «ypb 113 p- 
St Louis 2 31S 1930 
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and on the dorsal and less commonly the 
\olar surfaces of the hands and feet The 
pathogenesis of erythema multiforme is as 
yet entirely unknown but it is generally re 
garded as hematogenous in character Some 
authors are of the opinion that the condition is 
caused by either bacterial of toxic emboli 
Thus Leipner 4 4 obseraed an outbreak of 
erythema multiforme in 30 of t>6 boys in a 
boarding school about eight to ten days after 
a mild epidemic of coryza 
riGURr 378 illustrates an erythema multi 
forme that regularly appeared in a colleague 


The senior author 8 5 has observed that 
erythema multiforme is very frequently pre 
ceded by herpes labiabs — the firmer appear 
in„ after an interval of about seven to ten 
days— and considered it a generalized herpetic 
exanthem (ric 3 9) the question as to 
whether the condition is to be regarded as 
allergic in vie v of the time nterval or as a 
result of hematogenous distribution of the 
herpes virus cannot as yet be conclusively 
answered Sim lar findings have been re 
porte 1 by Torman and \\ hitwell 8 9 and Ander 
sin 1,0 



of the senior autl or following attacks of ton 
silhtis it was impossible to ascertain whether 
the skin condition was of infectious toxic or 
bacterial allergic origin Barber Mn and Tem 
pleton 2826 hold that erythema multiforme is an 
allergic reaction to existing foci of infection 
In their investigation of a series of cases of 
recurrent erythema multiforme Barber and 
Forman 2827 encountered numerous positive 
skin reactions to Streptococcus haemolyticus 
and reported satisfactory therapeutic results 
with vaccines 


Leipner S Dermal Wchns hr 111 1171 W35 
Barber H W Guy a Hosp Rep 71 $8 192 
*»* Templeton II J Cal fo n a 8> W est Med 28 64 1928 
,R Barber H W and FORMAN L B t J Derma t 4 4 923 


In other cases erythema multiforme IS to 
be looked upon as the clinical expression of a 
drug allergy evoked for example by arsphe 
nammes by gold or by phenobarbital 

Furthermore a number of observations have 
been reported to the effect that this cond tion 
appeared after certain foods were eaten 
Galloway described a case of erythema multi 
forme following ingestion of black currents 
and nuts Engman as well as Klauder re 
ported reactions to pork Tordyce to lobster 
and Touton to shrimps \\ hether the mam 
festations in a given case are truly due to an 


!W Urbach E Zen a bl f Haul u Ces hlecht Itr 46 413 
1933 48 448 1934 57 12 1937 
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allergic reaction or constitute an exanthem of 
alimentary-toxic nature, can be determined 
only by readministering the same food after 
the cutaneous manifestations ha\e disap- 
peared: if the same symptoms reappear, the 
allergic origin is pro\ed. 

Lasth*, mention might be made here of 
Gerson’s observations 1331 on himself. Inges- 
tion of blackberries regularly elicited herpes 
labiahs, with subsequent thickening of the 
labial mucosa. Hoffmann described a similar 
case: during fifteen years, the herpes of the 
lips regularly appeared twelve hours after 
ingestion of pork, and persisted from three to 
five days 

J. ERYTHEMA NODOSUM 

The term erythema nodosum designates an 
acute condition marked by the appearance of 
painful reddish -purplish subcutaneous nodules 
or plaques, usually situated o\er the tibia, but 
occasionally also on the extensor or flexor sur- 
faces of the thighs, and associated with fever, 
arthralgia, and malaise. The manifestations 
as a rule disappear spontaneously after about 
two to three weeks, without ulceration but 
with restdual pigmentation. 

As with erythema multiforme, so too there 
is a considerable divergence of opinion as to 
the pathogenesis of erythema nodosum It 
cannot be attributed to an}- one cause, since 
it is a morphologic rather than an etiologic 
entity. Therefore, the disease picture may 
be produced by any number of different 
agents, such as streptococci, tubercle bacilli, 
Bacillus crassus, fungi, and drugs In a great 
many cases it w as possible to culture bacteria 
or fungi from the contents of the nodules, 
these cases may thus be properly regarded as 
instances of hematogenous infection. On the 
other hand, HelJerstrom 2s32 and others have 
observed such eruptions in patients with 
lymphogranuloma inguinale, appearing after 
after the buboes had been subjected to radio- 
therapy. They therefore regard the cutane- 
ous manifestations as the reaction of a highly 
allergic skin to hematogenouslv distributed 

Ceisox, M • Diacttbcrapic dtr Limgentuberlolos* Vienna 
Denticke, 1934 

“Hmiisniii, S • discuss, on to 5onck, C E • Acta dermal 
ventreot 20. 539, 1939 


antigen (“id” phenomenon). Skiold 2833 shares 
the general concept that this disease, as well 
as erythema multiforme, is an allergic phe- 
nomenon due to multiple etiologic factors. 
Perry 2834 emphasizes the point that the causa- 
tive agents give rise to the syndrome only in 
patients constitutionally predisposed and 
points to the frequency with which other 
members of the family suffer from the con- 
dition as evidence that the diathesis is partly 
inherited 

Particularly control ersial is the question as 
to whether or not erythema nodosum is of 
tuberculous origin. While it is true that 
some cases are certainly of this etiology 
(Stokes, 2!>3i Ramel, 2>i3S Gray 2S37 ), Wallgien 2 ”* 
holds that, in childhood at any rate, erythema 
nodosum is not directly caused by the tubercle 
bacillus, but represents a parallergic phenome- 
non in the course of the specific infection. He 
bases his concept on the fact that the con- 
dition appears either when the specific allergy 
resulting from the tuberculous infection first 
arises (generally from three and a half to 
seven weeks after onset of the disease) or later 
m the course of the tuberculosis, but always 
at the time of some major fluctuation m the 
tuberculous allergy Perry 2534 found the per- 
centage of positive Mantoui. tuberculin reac- 
tions m patients with erythema nodosum 
under the age of 1 5 years to be approximately 
three times that in those over that age 
Montgomery et al 2- ’ 33 believe that the chronic 
forms which have been attributed to tubercu- 
losis are actually examples of nonulcerative 
types of erythema mduratum or types of 
nodular vasculitis They hold that the dis- 
ease tends to be associated with streptococcic 
infection, including foci of infection in the 
teeth and tonsils 

Moreover, according to Moro, erythema 
nodosum is to be regarded as a parallergic re- 
action when it starts — as it has frequently 
been observed to do — some sev en to ten days 


Snou>. \ Acta med Scandinav , suppl 1943 
-«M Pe»«y. C B Brit M J 2. 843, 19+4 
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days after an attack of tonsillitis the onset of 
scarlet fe\er or \accmation 
Another disputed question is whether cases 
of erj thema nodosum in adults are to be con 
sidered as due to the same etiologic mechan 
ism as are those in children 
Lastly the literature contains numerous 
reports of cases in which the nodule formation 
was demonstrablj due to drug allerg) (sail 
cylates antipynne bromides) The senior 
author has observed a similar instance — a 
disseminated nodular eruption due to phe 
nolphthalem 

k EOSINOPHILIC ERYTHREDEMA 
An epidemic occurrence of cases of eosmo 
phihc erythredema in Palestine was reported 
by klopstock and Steinetz 2840 and Leffkow itz 
and Sukienmh mi The disease usually starts 
with severe itching or occasionally only with 
pain This is associated with swelling and 
infiltrations of the skin and mucous mem 
branes accompanied b> local heat and redness 
and occasionall) taking the form of lymphan 
gntis The lesions are transient usually sub 
siding in two or three days but may appear 
elsewhere or be migratory in character in 
volving large areas of the body at different 
times There is eosmophiha of the blood 
sternal bone marrow and tissues and fre 
quently leukocytosis After the acute mam 
festations subside subcutaneous nodules are 
sometimes found Although the etiolog) is 
unknown the condition is believed to be an 
allergic phenomenon 

L LUPUS ERYTHEMATOSUS 
The discussion here will be confined to the 
possibility that some cases of lupus er> thema 
tosus may be based on or related to light 
hypersensitiveness or that the) ma) represent 
some other as yet poorly understood form 
of hypersensitiveness 

It is a common observation that the onset 
of the disease or its exacerbations follow expo 
sure to sunlight or ultraviolet irradiation 
Moreover porphyrin was found by Lud> 
and Corson 284 ’ in the urine of some of their 
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patients while in other cases (Fig 380) 
porphyrin is present onI> in the stool (Urbach 
and Thomas 2843 ) However the relation of 
lupus erythematosus to light is far from being 
understood There is certain!) not sufficient 
evidence to conclude that this disease is 
basically due to a disturbance of porph)nn 
metabolism as is h)droa aestivale There is 



Fic 380 Lcpls Erythemvtosls Disseminatus in 
Exacerbation aftfr Exposire to 


Slnlicrt 

Porph> r n \ as [ resent onlj n stool 

support for this statement in the facts that a 
certain percentage of patients with lupus erj 
thematosus ma) be exposed to sunlight or ul 
traviolet light without an) deleterious effects 
and that no porph) nn can be detected in the 
blood urine or stool There is reason to 
assume that in some cases porph) nnemia and 
porph) nnuna are dependent on impairment 
of the function of the liver which normal!) 
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destrov s this substance Finally, in instances 
of isolated stercoporphyria, an abnormal in- 
testinal flora should be thought of. Pertinent 
to this is the observation of the senior author 
that from the stools of two such patients, 
strains of Bacillus coli were cultured that had 
the capacity of forming porphynn in utro 
under the influence of ultraviolet irradiation. 

There is also the entirely independent possi- 
bility that a bacterial allergv may be the un- 
derlying mechanism and that the irradiation 
is the precipitating factor. Streptococci and 
tubercle bacilli particularly ha\e been impli- 
cated in this regard. 

According to Fox , 2341 the clinical and path- 
ologic features of disseminate lupus er> thema- 
tosus present some aspects suggesting that 
this disease may be primarily a manifestation 
of hypersensitiveness. Moreover, by analog) , 
the pathologic lesions in certain cases resemble 
those of periarteritis nodosa, which, in view of 
recent observations (see chap XXIX), may 
be considered to ha\e a fairly well established 
allergic basis. Fox described a case in which 
there was presumptive evidence that a foreign 
protein, antitetanic (horse) serum, was the 
initiating factor and perhaps the actual cause 
of a disease process clinicall) and pathologic- 
ally typical of disseminate lupus erythemato- 
sus. Klemperer, Pollack, and Baehr 34 * 
characterized this condition as a “diffuse 
collagen disease” and pointed out that the 
manifold alterations of the disease process are 
probably caused by a basic injur)' primarily 
localized in the connective tissue of the blood 
\essels and not in the epithelium as beke\ ed 
by other authors. The basic lesion is a fibrin- 
oid degeneration of the collagen. A process 
essentially similar but with varied anatomic 
distribution is thought to occur in rheumatic 
fever, periarteritis nodosa, and thromboangii- 
tis obliterans (Roessle 2346 ), scleroderma (Ma- 
sugi and Yae-Shu 2347 ), derma tomyositis, and 
Libman-Sachs syndrome. Klemperer and his 
associates ’* 13 were aware of the fact that 
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fibrinoid degeneration had been described as an 
expression of a hypersensitive state by Ger- 
lach 2349 Fox also stresses the similarity in 
general symptomatology between disseminate 
lupus erv thematosus and serum sickness, and 
suggests the possibility that the former, like 
periarteritis nodosa, may eventually prove to 
be a pattern of reaction to a variety of antigens 
in hvpersensitive persons One such antigen 
may be related to the action of actinic rays on 
the sensitized body 



Fic 381 Light Dermatosis Resembling Lcrcs 
Erv them vrosi'S 


Stokes, Beerman, and Ingraham , 2 ^ 0 m a 
thorough analysis, consrder disseminate lupus 
erythematosus as an expression of vascular 
allerg)- based on an infection-allergic mechan- 
ism, m contrast to chronic discoid lupus 
erythema tosus which seems to depend on 
allergic (h)-perergic) follicular inflammation, 
closely allied if not identical with the "id” 
concept. The infectious allerg)' of the dis- 
seminated form has its origin most often in 
streptococcal infections, possibly in tubercu- 
lous and other infectious diseases. The the- 
ory of vascular allergy as the underlying basis 
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maj explain the multiform nature of the le 
sions and the fact that the manifestations are 
either preponderant!} local and cutaneous or 
preponderant!} s>stemic In support of a 
vasculo allergic mechanism can be cited the 
following observations the recognized danger 
of stirring up a focus of infection (especially 
dental) the experiences with sulfonamides 
which appear to help in some cases b> con 
trolling an infectious focus or to make others 
worse by actuating or stirring up a focal in 
fection (Barber 2i> Rubin 21 * ) the high m 
cidence of photosensitu lty the almost in\ ari 
able occurrence of leucop-mia suggestive of an 
allergic assault on the bone marrow and the 
extreme even fatal reactmt} of disseminate 
types to tuberculo-toxm 

A possible relationship to the Sanarelh 
Shwartzmann phenomenon has also been sug 
gested 

Another explanation of this disease was 
advanced b> Jiusion 8 3 under the concept of 
photobiotropism This connotes that under 
the influence of light certain cutaneous mam 
festations that would otherwise remiin latent 
become manifest 

Tinall} it should be borne in mind that the 
clinical picture of lupus er> thematosus may be 
closely simulated b> simple light h}persensi 
tiveness (Fig 381) The differentiation can 
readil} be made by having the patient wear a 
mask for two or three days A light dermato 
sis will nearlj entirely disappear in this time 
while in erythematous lupus there will at 
best be onl> slight improvement 

M PURPURA 

As is well known purpuric disorders may 
result from (1) coagulation defects (from de 
ficienc} of fibrinogen prothrombin or cal 
cium) (2) diminution of the blood platelets 
owing to excessive destruction by the spleen 
as m idiopathic thrombocytopenic purpura 
(Werlhof s disease) or to rapid loss of platelets 
from the general circulation as a result of the 
allergenic action of drugs such as arsphena 
mine and sedormid and (3) increased capil 
lar> permeability owing to nutritional (lack 


IK Baebeb H W B t J Dennat 53 1 33 1W1 
ass* Rubin S S Co esponden t J A If gy U 54 1945 
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of vitamin B) toxic (mfectnus diseases) or 
allergic (food hypersensitiveness) causes 

1 Simple Purpura 

It has been possible to demonstrate the 
presence of an allergic mechanism in some 
cases of simple purpura Sachs 28 * 4 described 
petechial eruptions following ingestion of 
anchovies Rowe 310 reported a similar cas» 
Landsberger Sj5 saw petechial hemorrhages in 
the skin as w ell as in the mucosa of the mouth 
and throat appearing eight da>s after a nurs 
ling first receiv ed cow s milk these symptoms 
vanished when mother s milk was substituted 
but reappeared when cows mill was again 
given Watson Williams’ 485 observed purpura 
with faucial lesions due to hypersensitiveness 
to neoarsphenamine Tigure 382 shows a 
case of purpura in which allergy to pork was 
demonstrable 

A nutritive allergic purpura can be differ 
entiated from the nutritive toxic form due to 
spoiled food b> the fact that in the former 
tlie manifestations appear after each ingestion 
of the food in question while toxic purpura 
occurs onlj after one particular exposure 
Drug allerg} can be distinguished from drug 
toxicit} in that small doses suffice to evoke 
S}mptoms in the case of the former while 
only large doses will do so in the latter In 
addition to foods and drugs physical agents 
and auto endogenous allergens can also pro 
duce purpura Thus Yater and Nick las iM 
reported an unusual case of allergy to cold 
exposure to which was always followed b) 
hemorrhagic lesions on the affected parts 
The senior author treated a woman 31 >ears 
of age who had suffered' for eight years from 
severe purpura on the thighs and lower parts 
of the legs appearing after she had been 
standing or walking for some time and even 
after sitting for hours Blood coagulation and 
bleeding times platelet count and tourniquet 
tests were normal All t>pes of treatment 
including large doses of ascorbic acid were 
ineffective However a tablets of histaminase 
kept the patient s>mptom free on the da> ol 
medication even when she walked for hours at 
a time Strangely enough subcutaneous ad 
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ministration of histaminase had no such fa\ or- 
able results. 

2. Henoch’s Pcrpluv 
The term “Henoch’s purpura” designates a 
svndrome in which purpuric attacks are asso- 
ciated with visceral and joint manifestations 
It was first described b\ Henoch in 1868, but 
did not become u id eh known until Osier 2796 


and swelling in the joints, gastro-intestinal 
disturbances (vomiting, abdominal pain, occa- 
sionally bleeding from the intestines), and 
hemorrhagic nephritis Examination of the 
blood discloses no change in the clotting and 
bleeding times, nor in the number of blood 
platelets Purpuric hemorrhages cannot be 
provoked b\ means of mechanical insults, as in 
thrombocytopenic purpura However, an in- 



published his extensive studies. In 1914 
Osier 25 * 9 suggested that this syndrome might 
be based on an allergy. 

The disease begins w ith general manifesta- 
tions, such as malaise, headache, and gener- 
alized aching. The skin presents a great 
many petechiae appearing in showers, the 
mucous membranes may also be involved, so 
that occasionally the picture is suggestive of 
scurvy. The skin manifestations are often 
polymorphous: that is, in addition to the 
hemorrhages, there are exanthems of the 
erythema type, and urticaria, as well as an- 
gioneurotic edema — in short, manifestations 
like those observed in serum sickness. Other 
commonly encountered symptoms are pains 


jection of protem-con taming solutions will be 
followed by cutaneous hemorrhage. 

Alexander and E) ermann 2351 demonstrated 
in a group of cases that elimination of certain 
food items from the patient’s diet prevented 
the purpura and accompanying intestinal 
symptoms, while the attacks promptly reap- 
peared after ingestion of the foods in question. 
The nutritive allergens identified were milk 
alone; egg, potatoes, and flour; flour and ap- 
ples; beans; pork, onions; and strawberries, re- 
spectively. Some of the corresponding skin 
tests w ere positive, some negativ e. Kahn !S5S re- 
ported the case of w oman w ho had skin, nasal, 

*** K-*HN. IS J Lab 5. Clin MeJ 11. 833, 1929 
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and gum hemorrhages as well as digestive dis 
turbances for eight years Elimination of 
fish cereals and onions from her diet resulted 
in total disappearance of the symptoms they 
reappeared when these foods were again eaten 
Another noteworthy obser\ation was made by 
Barthelme 2857 a 22 year old girl was suddenly 
afflicted with epistaxis three weeks later she 
began to complain of joint and muscle piams 
and general malaise A month later purpura 
appeared AUhough skin testing seemed to 
disclose polyvalent sensitivities wheat and 
egg yolk were the only food items that elicited 
renewed showers of purpura along with joint 
and muscle pain on oral testing when 
these foods were eliminated from the diet 
the patient remained symptom free Kern** 5 * 
treated a patient who had purpura and cu 
taneous abdominal and renal manifestations 
all demonstrably due to hypersensitiveness to 
onion Bisson and David 1 * 5 studied an 11 
year old child with profuse sanguinolent vom 
iting a widespread petechial rash becoming 
purpuric stupor bloody stools and excru 
dating pain in the epigastric region An 
acute abdominal surgical emergency was 
thought of but the child improved rather 
suddenly He was found sensitive to egg 
crab meat and lima beans Hampton 550 * 
made a very interesting series of X ray pic 
tures of the entire gastro intestinal tract 
during an attack of purpura caused by milk 
Gastric retention and hy permotility together 
with spasm of the colon were the principal 
roentgenologic findings In his 2 cases as in 
many others skin tests with the offending 
foods were negative but trial and elimination 
diets proved very conclusive 

Henoch s purpura is not an extremely rare 
condition Eyermann 2859 alone reported 18 
cases It is estimated by Bisson and David 
that 9o per cent of cases of Henoch s purpura 
are subjected to useless surgical intervention 
such as appendectomy gastrectomy or cho 
lecystectomy 

The therapeutic approach to be employed 
depends largely on the nature of the allergen 
in the given case If it is a food or a drug that 
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mav easily be omitted or replaced its ehmina 
tion will be sufficient If an important nu 
tntional protein such as milk or egg is found 
to be responsible deallergization by skepto 
phy lactic procedures such as the admimstra 
tion of prop-ptans or daily ingestion of cau 
tiously increased amounts of the food will 
often prove satisfactory The treatment of 
the acute episode includes injections of epi 
nephrme to control the abdominal pain 
parenteral fluids if necessary poss bly vitamin 
P to regulate the permeability of the vessels 
and symptomatic measures 
In addition to food proteins there are surely 
other kinds of allergens responsible for this 
condition some of them endogenous as is 
shown by Sezaiys case 57 ’ For months a 
man of 30 y ears had had purpuric exanthems 
of an urticarial character associated with 
pains in the joints It was possible to demon 
strate that these attacks were elicited by mild 
muscular exertion Intracutaneous injection 
of a 1 per cent solution of autogenous urinary 
proteoses evoked a strongly positive skin re 
action while mtraveneous administration of a 
0 01 per cent dilution produced a severe 
anaphylactic shock Hyposensitization was 
achieved by means of subcutaneous injections 
of peptone and of sodium thiosulfate Like 
wise menstrually recurring purpura of the 
Schoenlein Henoch type is thought by ElLman 
and Weber 5569 to be of allergic nature 

3 Schoenlein s Purpura 
Schoenlein s disease (purpura rheumatica 
or pehosis rheumatica) is the name of a pur 
puric disorder accompanied by fever sore 
throat and arthritis as well as by skin mam 
festations that may be erythematous urti 
canal and even bullous in character The 
eruption may last several weeks or months 
The constant association of this purpuric dis- 
ease with chronic infections is responsible for 
the concept that the condition is an expression 
of bacterial allergy with the walls of the blood 
vessels as the shock structure For this rea 
son treatment is directed essentially toward 
uncovering and eradicating some hidden focus 
of infection 
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4. Thrombocytopenic Purpura 

Thrombocj'topcnic purpura is characterized 
bv the appearance of countless hemorrhages in 
the skin, mucous membranes, and internal 
organs Examination of the blood reveals, in 
addition to secondary anemia, a very marked 
prolongation of the bleeding and coagulation 
times, as well as a great decrease or almost 
complete absence of thrombocytes. 

PathogeneticaUy a distinction is made be- 
tween the essential form, probably of infec- 
tious origin (so-called Werlhofs disease) and 
the allergic form. In the former, the number 
of the thrombocytes may be extremely small, 
but they are never completely lacking, further- 
more, the platelets present are pathologically 
altered. In the allergic form, on the other 


'enous reinjection of the same antigen, and 
that the extent of the decrease runs parallel to 
the degree of the shock. And Thiberge 1563 
demonstrated that a marked drop in the 
platelet count occurs with great regularity 
during allergic attacks of various types in 
man. 

Schwartz 5564 studied 30 cases of “primary ” 
thrombocytopenic purpura by bone marrow 
eosinophile counts and concluded that the 
presence of increased numbers of eosinophils 
in the bone marrow signified a favorable prog- 
nosis for complete spontaneous hematologic 
and clinical recoverx, and splenectomy was 
unnecessary. There was no correlation be- 
tween blood and marrow eosinophile counts. 
Such cases were usually acute in onset and 



Fig 383 Thrombocitopevic Pcrpitb \ Dcx to Hypeesensitiveness to Sedoraitd 


hand, the thrombocytes disappear complete^ 
in a very short time — this occurred within 
fifteen minutes in the case reported by Fal- 
coner and Epstein 5561 — but promptly reappear 
in the circulation following an injection of 
epinephrine. This is never the case in the 
idiopathic form. The response to epinephrine 
is convincing evidence against the assumption 
of a widespread destruction of the platelets, 
and suggests that their rapid disappearance 
from the general circulation into the paren- 
chymatous organs is an expression of a se\ ere 
allergic reaction. In this connection it is 
interesting to note the expenmen tal work of 
Kopeloff and Kopeloff, 556 ' 1 who showed that 
sensitized monkeys present a marked decrease 
in the number of blood platelets after mtra- 
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course, and were thought to be manifestations 
of an allergic state, with bacteria, foods, or 
drugs as the offending allergens By con- 
trast, cases with few eosinophils in the bone 
marrow, arbitranly below 5.0 per cent of the 
granulocytes cf the neutrophilic series, are of 
poor prognostic outlook and require splenec- 
tomy. 

Loewy !<6j and Yogi 5566 were the first to 
demonstrate experimentally the allergic nature 
of thrombocytopenic purpura following in- 
gestion of sedormid (allyl-isopropyl-acetyl- 
carbamide): they evoked the same clinical and 
hematologic disease picture by administering a 
small dose of the drug orally' or parenterally 
to individuals who had fully recovered from 
the condition. They also showed that these 


*»Tbibe»ce NFS! R« 159- >75, ITO 

S O Am J M Sc 2V> 579, ms 
Loe»Y, F E L»o«t 1. W5, I9« 

X Wien kin Wcbn^hr « 90«, 1913 



782 


Allergy 


manifestations ne\er appeared after the first 
dose of the drug but only when it was again 
taken after a fairly long interval Since then 
some :>0 cases of purpura caused by sedormid 
(Fig 383) ha\e been reported (Huber ,887 
rale oner and Schumacher 2848 and others) 
Moreover the literature contains reports of 
thromboevtopeme purpura due to arsphe 
nammes (Falconer and Epstein 2981 ) maphar 



tlG 384 1 HROMBOCITOI EMC PuBPURA DlE TO 

HYI'ERSEKSlTlVEflESS TO AnCHOV ES 

sen (oxophenarsine hydrochloride) (Schwartz 
and VonderHeide 8W ) gold preparations (Hud 
son 87# ) quinine (Peshkin and Miller 2871 Beigl 
boeck 287 ) ergot (Peskhin and Miller 2871 ) 

!« H BEK H II JAMA IU 674 1939 

Falcone* E H and Sea \t cke* I C A h In! Med 65 
122 1940 


nirvanol (Jones and Jacobs 23 ”; iodine 
(Denmg 2874 ) insulin (Strasser 2875 ) sulfona 
mides (Losada and Fernandez 287 *) and sail 
cylates (Ashworth and McKemie 28 7 Rappa 
port Nixon and Barker 28 8 ) 

However this form of purpura can be 
elicited not only by drug but also by food 
allergy (Fig 384) Thus Squier and Madi 
son 205 reported 3 cases in which milk potato 
wheat cocoa and egg respectively uereiden 
tified as the allergens and Dutton 2879 de 
scribed 1 case due to citrus fruits 

There is only one effective method of treat 
ing the allergic form — viz discovery and 
elimination of the allergen In add tion 
symptomatic treatment with injections of 
eprnejtorrne is Tiseiu'i 

N IDS 

The suffix id is applied to a peculiar 
sensitization mechanism of the skin rather 
than to a clinical disease picture Or more 
specifically stated an id is the morphologic 
response of a highly sensitized skin to bacterial 
or toxic agents emanating from a remote in 
fectious focus or to substances from an allergic 
tissue carried to the skin by the hematogenous 
route This concept is based on the following 
facts (1) the ids are almost invariably 
found to be free of micro organisms (2) the 
skm in persons with ids exhibits a pro 
nounced specifically altered reactivity to ex 
tracts of the micro organism in question ex 
pressed by a local flare up (3) the only effec 
tive therapeutic approach to ids cons sts m 
treatment of the primary focus of infection or 
sensitization 

The id phenomena are encountered in 
many chronic infections diseases giving use 
for example to tubercuhds syphilids Jeprids 
tnchophytids epidermophy tids microsporids 
monilnds and microbids There are many 
cases in which under favorable conditions a 
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particular bacterium or fungus was demon- 
strated in the blood stream On the other 
hand, it is hardly ever po-sible to tind these m 
the “id" itself. J Jadassohn, to whom we are 
indebted for this concept, explained thi- fact 
on the basis of the rapid destruction, elimina- 
tion, or attenuation of the living agents by the 
immune forces of the allerguef skin How- 
ex er, it is distinctly possible that bacterial and 




Fig 3S5. Dekxatto 

Following; irritating therapj of chronic dermatitis 
ot Wl tool, disseminated -sin eruption of toUicwSas 
distribution occurred, explainable on ba'is ol id 
phenomenon. 

fungous toxins may produce identical clinical 
pictures in the ailergized skin 

Dermatophy tids are rather frequently pro- 
duced by roentgen irradiation of tinea barbae 
or tinea capitis, or fungous infections of the 
feet, by irritating local applications to such 
dermatoses, by the mechanical influence of 
friction or pressure, or by injections of tncho- 
phvtin in too great a concentration. Heller- 
strom 2 * 31 reported similar sequelae following 
irradiation of the buboes in lymphogranuloma 
inguinale. 

More recently, the "id” concept has been 
broadened to embrace noninfectious and non- 


toxic processes as well. Thus, autosensitiza- 
tion, which not too infrequently appears tti 
the course of an allergtc dermatitis, is now 
regarded as an “id” phenomenon Jaffrex"* 7 
has coined the appropriate designation “ der 
matid” (Fig. 3S5^ An example is offered 
in the ca«e reported by Shelmire 151 A patient 
with poison ixy was patch tested with the 
specific oleoresm on an excoriated area, he 
developed not only a local flare-up but also a 
x-esicular eruption on the palms and soles 
The concept of derma t id" and keratid" is 
more fully discussed on page Tab 

The symptomatology ot the "id*>" ts indeed 
highly variable The appeirance of an id” 
max simulate that of a lichenoid exanthem, 
such as tichen scrotulosomm. lichen sxphihti- 
CU5 (Fig. 3$6k and lichen trichophxticus 
In other instances it max be xesicular in 
character, and this type include-*, notable, 
eczematous and pompholyx like eruptions on 
the hands of patients with epidermophe to-ds 
ot the feet, the "id" mechanism has been 
shown to be present in these cases In Wil- 
liams. 1 *' 7 Peck, 1 "* Weidman.’" ard others 
Occasionally, howexer. the primarx focus is 
located not on the teet but elsewhere — exen in 
the xagina. as in a case of mycotic xagimtis 
reported by Sutton. Jr 3 *’ 1 Chronic pustu'ar 
eruptions on the hands and soles ( Ftos 3b7, 
JSS) that are consistently found to be sterile, 
hax-e been termed “bacterids” by Andrews 
and Machacek. 2 ** 1 Among 24 of their pa- 
tients presenting this clinical picture, tonsillec- 
tomy produced a permanent cure in l ) ca-es, 
and marked lmproxement m 3 cases In one 
instance, the skin manifestations definitely 
regressed exery time the pus was expressed 
from the tonsils; tonsillectomy was followed 
by complete healing of the skin condition 

Stokes* is of the opinion that certain cases of 
erythema multiforme and erythema nodosum 
may well be explained by the “id” concept. 
Sutton and Sutton 1 ’ 41 describe “ids” that exen 
resemble pityriasis rosea. Erysipelas-hke in- 
flammation of the legs, in the presence of an 

•*»Weidica_n. F X eg* table Parasitic Dermato-es In Apple- 
ton s Svttem of Medicine, ed 5. l»- IS 1 *, IV 
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active epidermophy toMsji as recognized as an fact that momluds— resulting from absorption 
id by Tolmach and i reub 884 Sulzberger 4 of a specific substance from a gastro intestinal 



Rare form of cutaneous sjphil s pro! al ly due to hematogenous distr I ut on of s) irochetes in specifically al 
lergizcd skin 



Fic 3S7 Biixocs r rlption on Hands (and Feet; Classified as Bacterid 
Cultures repeated!) sterile skin reaction to streptococci strongl) posit ve 


and^the senior author 18 Lastly Ravaut as 
well as Hopkins 2s8j called attention to the 

MWTOLUACH J A and T*m.b E \ Adi De mat S. Syr! 
39 925 1938 

»» Hopkins J G 'bd 23 S99 1932 


tract infected with monilia — may appear 
clinically as a seborrheic dermatitis 
Adequate recognition of the id mechan 
ism on the part of the attending physician 
can be of decisive therapeutic importance 
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Intensive local treatment of the "id” results 0 ACNE VULGARIS 

only in an exacerbation. Rapid improvement Experimental investigations of the past few 

can be achieved, however, b\ appropriate years ha\e made it clear that the clinical pic- 



Fig 388 B vcterid on Soles 

Recurrent vesiculation for manv xears cultures alwavs stenle locus oi infection not discovered 



Fig 3S9. Acne Vulgaris with E-xacerb vtion Two 
to Foot Dus before Each Menstrual 


Fig 390 Definite Improvement Following Two 
Courses of Ivtracctaneols Injections 
of Autogenous Serum (without 
Local Treatment! during 

I N TERJIEN STR UUM 


management of the responsible focus, together 
with simple local measures, such as applica- 
tion of calamine lotion or 50 per cent alcohol 
followed by ponder. 


ture of acne vulgaris can be evoked by a 
number of different causes, such as disturb- 
ances of fat metabolism, focal infection, endo- 
crine imbalances, drugs, intestinal disorders, 
and emotional factors 
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In the present discussion only those cases 
that appear to be of allergic character will be 
considered Rowe’ 10 and White 2386 achieved 
marked improvement m a considerable num 
ber of cases of acneform eruption by means 
of elimination diets Cunningham and Men 
denhall 2887 and Cornua 2888 also found clinical 
evidence of food sensitiveness in a number of 
cases of acne vulgans The chief offending 
foods were found to be chocolate, milk wheat, 
oranges tomatoes and nuts In cases of this 
kind skin tests are of no value whatsoever 
Stokes and Sternberg 2389 among others ob 
served decided eruptive flares following inges 
tion of chocolate, and recovery after rigid ex 
elusion of this item Sulzberger 2890 is inclined 
to suspect that some traces of the chemicals 
ingested with various foods may irritate the 
pilosebaceous apparatus, and that therefore 
the process affecting the sebaceous glands is to 
be regarded as toxic rather than allergic 
Furthermore he calls attention to the fact 
that even the small quantities of iodine in 
iodized salt can suffice to cause exacerbation 
of acne in predisposed individuals Similarly 
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spinach seafood cabbage and artichokes all 
have a high iodine content Likewise Sulz 
berger does not consider the aggravation of the 
condition that sometimes occurs after inges 
tion of white bread to be evidence of specific 
food hypersensitiveness but believes it to be 
caused by improvers in the bread, these 
contain potassium bromate which is reduced 
to bromide in the process of baking Thus 
the good effect of elimination diets is not neces 
sarily convincing proof of a nutritional allerg> 
Moreover we 537 are of the opinion that at 
least some cases of menstrual acne are of en 
dogenous allergic nature We refer to those 
rather commonly observed patients m whom 
there is a visible flare up of acne lesions a few 
days before each menstrual period (FiGS 
389, 390) In many such cases the menses are 
inclined to be scant or irregular and titration 
of the urine gives abnormally low values for 
estrogenic hormones Treatment may be 
carried out with blood withdrawn before men 
struation at the height of the acne symptoms 
During each of two mtermenStrual intervals, 
the patient is given a course of nine to eleven 
mtracutaneous injections, each of 0 2 cc of 
autogenous serum, administered every second 
da> The favorable effect of this treatment 
speaks for the mechanism of endogenous al 
lergy m such cases of acne rather than that of 
menstrual toxicosis (see p 8a6) 



Chapter XXVI 

ALLERGIC DISEASES OF THE NERVOUS SYSTEM 


f | ’HE results of experimental m\ estigations 
-*• in the past few years permit the assumption 
that the central nervous system as well as the 
peripheral nerves can be allergtzed, and conse- 
quently are subject to allergic diseases. The 
subsequent cerebral or neurologic manifesta- 
tions may be based on any of a \anety ot 
mechanisms (Urbach and Gottlieb* 5 * 1 ) In 
the majority of cases — at least m human be- 
ings — there is an underlying \aseular allergy 
The reason why this is confined to the cerebrum 
or the peripheral nervous system may be found 
in certain predisposing factors, such as heredi- 
tary predisposition (to headaches, migraine, 
etc.), local infection, local trauma, and possibly 
psychosomatic influences. Any one of these 
factors is capable of creating, so to speak, a 
locus mtnoris rests lent tat Vascular allergy 
can bring on cerebral angiospasms or cerebral 
angioneurotic edema, either of which can in 
turn produce a great variety of clinical symp- 
toms. These will be discussed in some detail 
below. When an allergic reaction occurs 
within the cranial cavity, the localized edema 
may increase intracranial pressure and simu- 
late brain tumor, or the local anemia may cause 
various transient neurologic symptoms 
(Cbrke^ 92 ). The recognized symptoms of 
increased intracranial pressure are headache, 
vomiting, dizziness, symptoms referable to 
pressure on the optic nerve, convulsions, 
hyperesthesia, anesthesia, paralysis, and 
psychosis. 

Only in a small percentage of cases are 
parenchimatous changes found. These point 
to allergization of the nervous tissue itself, in 
either the central or the peripheral nervous 
system. 

Finally, the significance of certain disturb- 
ances of the autonomic nervous system in the 
elicitation and maintenance of allergic processes 
is becoming more and more apparent. It is 
now generally assumed that all allergic phe- 
nomena are under parasympathetic control. 
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A THE EXPERIMENTAL BASIS OF AL- 
LERGIC PHENOMENA OF THE 
CENTRAL NERVOUS SYSTEM 

Changes in the brain due to local anaphy laxis 
of the type of the Arthus phenomenon must 
be differentiated from those caused by gen- 
eralized anaphy lactic shock 

1 Pathologic Changes i\ the Brain 
Associated with Local 
An aphylaxis 

Local anaphylactic reactions of the central 
nervous system have been demonstrated bv 
two methods, namely, intracarotid reinjection 
and direct application of the antigen to v anous 
parts of the brain. When, m experiments 
with sensttized dogs, the allergen, in amounts 
ineffective on intravenous administration, was 
reinjected into the carotid artery in the ce- 
phalad direction, a distinct fall in blood 
pressure was observed (Spiegel and Kubo !5M ). 
The assumption that this was due to a local 
reaction of the vasomotor center was con- 
firmed by the fact that a later intravenous 
injection of a larger dose, acting on the body 
as a whole, served to elicit a second drop m 
blood pressure. 

The method oi direct application was suc- 
cessfully used by Hashimoto. : * M He injected 
small amounts of antigen into the corpus 
striatum in sensitized rabbits and observed a 
fall of body temperature similar to that pro- 
duced by the intravenous injection of large 
amounts of antigen. The duration and the 
magnitude of the drop were strictly parallel to 
the degree of sensitization This reaction 
occurs only on administration of the specific 
antigen, and cannot be called forth m spe- 
cifically desensitized animals He concluded, 
therefore, that the thermoregulatory' center — 
or more precisely, the ganglion cells forming 
the crater — had been highly sensitized by the 
preparatory administration of the foreign pro- 
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tern Davidoff and Kopetoff 5995 applied van. 
ous allergens directly to the brains of dogs 
through a craniotomy No symptoms fol 
lowed this first application Several days 
later the animals were given intravenous mjec 
tions of the sensitizing substance Within a 
few minutes convulsions and definite signs of 
weakness were observed on the opposite side 
of the body in muscle groups corresponding 
to the motor areas of the brain to which the 
antigen had been applied This was inter 
preted by the authors as evidence of localized 
cerebral allergization 

Tokushige " 899 sensitized rabbits by means 
of intracerebral injections of foreign serum 
When the reinjection was given intravenously 
general anaphylaxis resulted along with a 
marked drop in cerebrospinal fluid pressure 
and blood pressure When on the other hand 
the reinjection was given cerebrally only a 
local cerebral Arthus phenomenon resulted 
with a rise in cerebrospinal fluid pressure and 
no change in blood pressure This may be 
explained by the fact that the local inflam 
matory swelling produced by the local brain 
anaphylaxis raised the intracranial pressure 

Alexander and Campbell 997 studied local 
anaphylactic lesions of the brain in guinea 
pigs While the sensitizing doses were ad 
ministered rntraperitoneally or subcutaneously 
the shocking injection was given intracere 
brally The result was an extensive inflam 
matory lesion in the brain characterized by 
hemorrhage edema leucocytic infiltration and 
serum exudation 

In their work on monkeys Jervis Ferraro 
Kopeloff and Kopelofl 89S recognized two 
principal types of lesions The first is a local 
reaction at the site of the intracerebral injection 
of the antigen and this they regard as a 
typical Arthus phenomenon In the center 
of this lesion all the elements of the tissue 
appear to be destroyed at the periphery 
however, chiefly the myelin sheaths are in 
votved while the axis cylinders and glia are 
in a better state of preservation The blood 
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vessels within the necrotic lesion show thick 
ening of the walls thrombosis and obliteration 
of the lumen by connective tissue The 
authors point out that when the differences 
in the fundamental structures of the nervous 
tissue are taken into consideration no signifi 
cant deviation from the Arthus phenomenon 
observed m other viscera can be recognized 
as far as the quality of the lesion is concerned 
The second outstanding type of lesion is found 
in scattered parts of the brain — in areas far 
from the local alteration produced by the in 
jection of the antigen These lesions consist 
of circumscribed foci disseminated throughout 
the white matter of the brain cerebellum 
and medulla and composed of gitter cells 
relatively few hematogenous elements and 
peculiar giant cells As to their origin the 
authors \ enture the interesting hy pothesis that 
the pathologic changes in the brain are due to 
brain specific antibodies the reacting antigen 
being a lipoid contained in the ether alcohol 
extract and activated by protein present in 
the emulsion of heterologous brain In a 
more recent re evaluation of these neuro 
pathologic changes Terraro 999 concluded that 
both types of inflammatory vascular changes 
in the central nervous system whether at the 
site of the antigen injection or at a distance 
are the expression of a hyperergic type of 
inflammation 

Lewis " 900 showed that alcoholic extracts of 
brain tissue are iso antigenic this being the 
first demonstration of the iso antigenicity of a 
tissue lipoid The important question of the 
formation of brain specific antibodies will be 
discussed below Adolf 290 had pointed out 
previously that the myelitides observed as a 
complication of the Pasteur treatment of 
rabies may be due to the formation of anti 
bodies produced by the repeated injection of 
lipoid substances into the body 

Ssolowjew and Ariel were able to produce 
allergic inflammation of the brain by intro 
ducing both the sensitizing and eliciting mjec 
tions of horse serum into the subarachnod 
space by means of suboccipital puncture with 
out stunning the animals 

The term carotid syndrome was used by 
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Forssman 5305 to designate the neurologic dis- 
turbances induced m the guinea pig by the 
intracarotid injection of a small amount of 
serum containing Forssman antibodies The 
syndrome consists of d\ sequilibnum, rotary 
mo\ ements of the eyeballs, and mstagmus 
Jervis 5 ' 103 found the pathologic changes under- 
hung this entity to consist of diffuse degen- 
erate e changes of the nerve cells and circum- 
scribed foci of demyelination with a microglial 
reaction — the picture of "multiple degenerative 
softenings.” These parenchimatous lesions 
are considered to be anaphylactic in nature, 
resulting from the reaction between the in- 
jected Forssman antibodies w hich ha' e passed 
through an impaired hematoencephalic bar- 
rier and Forssman antigens normal!' present 
in the tissues of the guinea pig 

2. Pathologic Changes in the Central 
Nervous System i\ Generalized 
An apha lactic Shock 
According to Weinberg and to Sttef and 
Tokay, two types of diffuse lesions — \ascular 
and parenchymatous— are manifested bv ani- 
mals dying from experimentally produced, 
protracted anaphylactic shock, which, as is 
known, is regularly accompanied by severe 
cerebral manifestations. The vascular lesions 
are characterized by perivascular round cell 
infiltration, hemorrhages, and occasionally 
thrombosis; the parenchymatous, by diffuse 
degenerative changes in the nerve cells. When 
the anaphylactic shock is of long duration, 
areas of encephalomalacia are apparent in the 
Mud Cioix at} . Gwxrisv Mid 
Bertrand described degenerative changes with 
sclerotic areas of microglia after repeated 
shocks elicited by injections of foreign serum 
in animals. In both localized and generalized 
experimental anaphjlaxis, constriction of the 
pial vessels might be expected This cannot 
be demonstrated, however, owing to the con- 
comitant vasodilatation caused by the asso- 
ciated asphyxia (Finley). But Buermann and 
Alexander 530 * succeeded m producing homo- 
lateral constriction of the cerebral vascular 
bed, apart from the anaphv lactic shock, by 
means of intracarotid injections. 

J _ Acta path et microbtol Standing . 3 719, 1926 
Jeivis G A Arch Path 33 560. |9« 

BciialNN, A, and Alexander, L Conhma neorol. 2s 


Miyahara * 304 demonstrated that injection 
of the protein antigen into the blood stream 
of allergized animals brings on hemorrhagic 
infarcts in the brain, while introduction into 
the cistema causes leptomeningitis and “in- 
flammation of the blood vessels ” 

As has been mentioned above, a predisposing 
factor — creating a cerebral locus tuitions re- 
sisteutiae, so to speak — is essential to the 
development of allergic manifestations m the 
brains of animal species that do not, like the 
guinea pig, regularly respond to shock with 
cerebral vascular spasms Thus, Davidoff and 
KopelofF 30 * show ed that it is possible aller- 
gicallv to produce hemiplegia in allergized 
dogs bv supplementing the preparatory intra- 
venous horse senim injection with an intra- 
cerebral injection of serum plus agar, thus 
creating a local inflammatory focus 

Furthermore, recent investigations indicate 
that the central neurones mav be primarily 
involved m reactions that at first glance appear 
to be due to allergization of the peripheral 
nerves Thus, as Marbais 5307 pointed out, 
the exposed sciatic nerve — for example, in a 
rabbit or guinea pig sensitized to human serum 
— manifests a decreased faradic excitabihty 
for some two to three hours after the nerve has 
been wet with a few drops of the senim, while 
no such change is to be observed when serum 
of any other origin is employed The nerve 
in nonallergized animals gives no evidence of 
an altered degree of excitability following 
application of human serum. Marbais main- 
tains that this electric hypo-excitability is 
aWriVraibblc \t> a Aenaigt \w ivmcViww 
the nerve itself, but rather of the central 
neurones. This is shown by the fact that 
when the nerve is severed, it does not react 
in this way to contact with the antigen, nor 
does it do so in a state of narcosis, in which 
cerebral function is suspended. On the other 
hand, when Marbais injected the antigenic 
serum into one hemisphere of the brain, he 
found that the faradic evcitabihtv of the op- 
posite part of the body was lowered, and called 
this hcmtanaphylaxis 

These experiments justify consideration of 
this nervous hvpoexcitability as an allergic 
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phenomenon From this standpoint the drop 
m arterial blood pressure as well as the pre 
lethal loss of \ascular tonus seen in ana 
phylactic shock may be due at least in part 
to hypo excitability of the \asomotor center 
on an allergic basis 

3 Importance of Physiologic Nervous 
Control on the Course of Allergic 
Tissue Reactions 

Phy siologic nervous control is of the greatest 
importance m the course of allergic hyperergic 
tissue reactions Lasowsky* Wyropajew and 
Jurmann ,0 * showed that a brief irritation of 
the nerve leads to an increase in the hyper 
ergic inflammation in the tissues In de 
nervated tissue however according to Wyro 
pajew the picture is quite different about six 
to ten days after the nerve has been severed 
the hyperergic reaction is definitely reduced 
between the tenth and thirtieth day the reac 
tion if any is very weak and thereafter when 
trophic disturbances are present it is jmpos 
sible to evoke any such reaction at all 
Similarly Buchwald' 909 showed in animal 
experiments that elicitation of allergic reac 
tions in the affected extremities is inhibited 
after the sensory nerve fibers are sevtred 
Similar observ ations w ere made in the case of a 
patient suffering from tabes who bad lost 
almost all sensation in the lower extremities 
On the other hand Kaiserlmg and Math 
ies 29, ° found that blocking of the nerve action 
facilitates the development of the allergic 
tissue reaction in the region supplied and also 
aggravates its course Bereston 2911 also found 
that m experimentally produced allergic con 
tact dermatitis in patients with neurologic 
d’SQidftES. (.toonAvetsn oioi ksinas betojj^lf.g,in4 
the reactions were stronger on the normal skin 
than on that of the affected side but no such 
differences existed with respect to intra 
cutaneous tests w ith tuberculin or trichophytin 
All of this indicates the extraordinarily 
important role of the peripheral nervous sys 
tem in the development of hyperergic inflam 
mations 
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In animal experiments it is poss blc to 
accelerate the course of an inflammation in the 
cutis by sectioning the sympathetic mnerva 
tion The same result can be achieved by 
stimulating the vagus nerve On the other 
hand inflammation will fail to develop after 
the vagus has been severed Of a number of 
experiments available the one reported by 
Kaiserlmg 2912 might be cited since it seems 
to be especially characteristic 

Lnder normal conditions introduction of 
serum into the lumen of the appendix of serum 
sensitised animals does not lead to any inflam 
matorv reaction of the appendix On the 
other hand when the antigen is thus admin 
istered after extirpation of the vasoconstrictors 
in the splanchnic nerves or after stimulation 
of the vagus appendicitis ensues Lnder 
otherwise identical experimental conditions 
stimulation of the sympathetics or section of 
the vagus inhibits the inflammatory hyperergic 
reaction 

These studies provide the experimental 
basis for the view that changes m the tone 
of the parasy mpathetics are significant factors 
in the production of allergic reactions The 
tone may be lowered as in allergic circulatory 
shock or raised as in bronchial asthma and 
allergic gastro intestinal diseases Clinical ob 
serv ations lend additional support to this 
view It is well known that an allergic indi 
vidual almost invariably has a labile vegetative 
nervous system By temporary inhibition of 
the vasoconstrictors and stimulation of the 
vasodilators it is possible to produce changes 
m motility secretion and absorption — changes 
demon Scram e in many anergic syndromes 
in man 

5 Is the Central Nervous System Capable 

of Creating Antibodies i * 3 

Is the central nervous system dependent 
upon the antibodies of the blood or is it 
capable of creating antibodies itself 3 For 
many years the pathogenesis of tertiary neuro 
syphilis was assumed to be due to the im 
munologic weakness of the nervous system 
This opinion was based on the observation 
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that the nervous system apparently possesses 
an impermeable barrier between the blood 
and the spinal fluid, and so does not share in 
the antibodies circulating in the blood stream 
But more recent observations — in syphilis of 
the centrat nervous system — seem to refute 
the earlier assumption. For more and more 
cases have been observed in which, after 
vigorous treatment, the spinal fluid was found 
to contain Wassermann reagins in consider- 
able titer. According to the modem view 
(p 472), these must be regarded as genuine 
although unusually constituted antibodies 
We are indebted to Plaut” ,s for the first 
definite proof of the fact that the central 
nervous system is capable of forming anti- 
bodies. By means of a special experimental 
technic applied in rabbits, he demonstrated 
that the nerv ous system can, after preparatory 
local treatment, produce all the usual anti- 
bodies (hemolysins, agglutinins, etc) as well 
as Wassermann reagins Illert reported simi- 
lar findings. On the basts of parallel titra- 
tions for syphilitic antibodies and isoagglutinins 
made on the serums and spinal fluids of pa- 
tients with neurosyphilis, Wiener and Derby” 14 
likewise concluded that the syphilitic reagin 
in the spinal fluid of such patients is at least 
in large part formed locally. These authors 
have not as yet been able to discos er in pre- 
cisely what part of the nervous system these 
antibodies are produced 

In this connection the investigations of 
Bailey and Gardner” 11 are interesting These 
would indicate that the brain and other parts 
of the nervous system are capable of acting 
as antigens. Immunization of rabbits with 
heat-killed vaccine of Pasteurella boviseptica 
(grown in an infusion broth prepared from 
rat brain) resulted in production of antiserums 
containing antibodies to the broth as well as 
to the bacteria. Guinea pigs passively sensi- 
tized with these antiserums and injected intra- 
venously twenty-four hours later with auto- 
claved extracts of various organs of rats 
responded with severe or fatal anaphylaxis 
only to the extract of brain tissue. Similar 
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results were obtained when white matter of 
normal ox brains or the brains of rabbits ex- 
perimentally infected with rabies were sub- 
stituted for rat brain. The lipoid fractions 
of brain tissue were not anaphylactogemc. 
Kopeloff and Kopeloff 5 ” also demonstrated 
antibrain antibodies in the serum of immunized 
rhesus monkeys Complement-fixing anti- 
bodies w ere found in the serum of schizophrenic 
patients after insulin shock therapy by' Read, 
Heilbrunn, and Liebert 517 

B ALLERGIC DISEASES OF THE CEN- 
TRAL NERVOUS SYSTEM 
The foregoing review shows that there is 
justification for speaking of allergic diseases 
of the central nervous system These condi- 
tions manifest themselves in various clinical 
syndromes: as persistent headaches, as periodic 
headaches with vomiting (migraine), as con- 
vulsive states (epilepsy), as cerebral hemi- 
plegias and monoplegias, encephalomyelitis 
disseminata, pseudotumor, Landry ’s paralysis, 
MeniSre’s syndrome, neuritis and polyneuritis, 
and, finally, as certain psychic disturbances. 
But we must emphasize that, in all cases 
presenting any of the clinical pictures j'ust 
mentioned, it is of course imperative first to 
search for an organic cause Moreover, one is 
justified in considering a manifestation as 
allergic only after appropriate elimination and 
re-exposure tests have been positive 

1. Allfrcic Headvciies 
Eyermaim” 1 ® suggested that the term 
“allergic headache” be applied to headaches 
that can be proved to be due to hypersensi- 
tiveness, but that cannot properly be called 
migraine because cerebral cortical symptoms 
are lacking. 

Although diffuse headaches can, of course, 
be due to any of a great variety' of causes, the 
possibility of an allergic origin should always 
be considered in doubtful and puzzling cases. 

According to Schueller and Wilder,” 17 al- 
lergic headaches are usually diffuse, although 
as a rule they start locally, most frequently m 
the forehead, over the glabella, about the 
eyes, or in the back of the head They usually 
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begin within three hours after exposure to 
the allergen, sometimes the delay may be as 
long as eight to twelve hours A given patient 
generally will respond regularly in the same 
length of time The duration is variable 
\\ ithout treatment the condition may persist 
for from ten to twenty four hours, occasionally 
for several days its seventy is dependent 
upon the quality and quantity of the allergen 
involved The headaches often begin with a 
feeling of “stuffiness’ m the nose and with a 
w atery nasal d isch arge they are less frequent ly 
accompanied by dizziness, abdominal mam 
festations (nausea, vomiting, stomach ache,” 
diarrhea), occasionally bv edema of the face, 
and rarely by edema of the extremities In 
addition, according to Estiu and Dumm,** 18 
marked asthenia and mental disturbances, 
such as loss of memory and somnolence, are 
often present In women, the condition tends 
to be worse during the menstrual period 

Mention of allergic manifestations is often 
found in both the family and personal histones 
of these patients 

The allergens are usually foods, occasionally 
inhalants They can be identified by the 
methods of elimination and re exposure, the 
propeptan diet, and, when necessary , skin tests 

Allergic headaches are possibly produced 
by edema in the brain not unlike angioneurotic 
edema of the skin 

As an example, w e may cite briefly the case 
of a colleague who, at about the age of 20, 
began having occasional headaches in the 
morning At about noon these would become 
very severe, almost unbearable, toward eve 
ning, they would diminish It eventually oc- 
curred to him that he always suffered from 
these morning headaches when he had eaten 
chocolate the previous evening He carefully 
eliminated chocolate from his diet, and this 
resulted in complete relief from the headaches 

Crowe 2919 reported the case of a 9 year old 
boy with severe unilateral frontal headaches 
sometimes preceded by a swelling of the lips 
and eyelids Skm tests revealed positive reac- 
tions to various foods of vegetable origin 
Elimination of the offending mgestants led to 
disappearance of the headaches and the facial 
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edema Addition of wheat to the diet again 
produced both symptoms 

Treatment consists, of course, primarily in 
combating the underlying hypersensitiveness 
Additional measures are symptomatic admin 
istration of epinephrine or ephednne, intra- 
venous injections of calcium, and, under some 
circumstances (see below) histamine desensi 
tization 

In this connection the observation of Yl inkel 
man and Moore’ 92 ® is noteworthy These 
authors report a case of severe allergic head- 
aches due to ephednne The symptoms dis- 
appeared when the patient discontinued an 
ephednne nasal spray that had been ordered 
for a nasal allergy, and they recurred with 
renewed use of ephednne 

2 Migrainf 

The term migraine designates paroxysmal 
headaches that are usually characterized, in 
the beginning at least, by a unilateral involve- 
ment and by a seventy that may totally 
incapacitate the patient These headaches are 
usually preceded by visual symptoms and are 
often associated with gastrointestinal phe- 
nomena, such as nausea and vomiting This 
explains the layman’s designation of the con- 
dition as a “sick headache” or a “bilious 
headache ” 

It is now generally accepted that migraine 
is merely a symptom complex and not an 
etiologically distinct entity Numerous in- 
vestigations undertaken during the past few 
years permit the assumption that one of the 
more important causes of migraine is hyper- 
sensitiveness to certain foods and occasionally 
to certain inhalant allergens 

It is imperative, however, to make sure in 
each individual case that the headaches are 
not due to an eye, ear, or cerebral disease, that 
the condition is not attributable to a sinus, 
tonsillar, dental, or sy stemic infection , gastro- 
intestinal or other intoxication, a liver or 
kidney disorder, or endocrine or metabolic 
disturbance, and that there are no underlying 
angiospasms In other words, the possibility 
of an allergic origin is to be investigated only 
after the possibility of organic disease, and of 
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all conditions leading to vascular spasm, has 
been systematical!}' ruled out. 

a) pathogenesis of migraine 

Countless theories have been advanced to 
explain migraine. The best known of these 
attribute the condition to disturbances of 
endocrine function, particularly of the ovaries; 
to acute swelling of the hypophysis; to auto- 
intoxication following chronic constipation or 
duodenal stasis; and to reflex action from eye- 
strain due to refractive errors It must be 
granted that such disturbances are of some 
significance in the production of migraine, but 
they certainly do not suffice to explain th e 


the former and acetylcholine in the latter type 
(Goldhuhl 1921 ). 

Atkinson 1922 carries this concept one step 
further. He holds that the patients with 
“red” migraine are histamine-sensitive, show- 
ing a positiv e wheal reaction w ith pseudopodia 
to an intra dermal skin test with 0.1 cc. of a 
solution of histamine salt in a concentration of 
1:20,000 (calculated in terms of histamine 
base), while those with a normal or histamine- 
insensitrve reaction (the “white” or “non- 
allergic” group) owe their associated symp- 
toms, especially scotomata, to a primary 
vasoconstriction followed secondarily by a 
vasodilatation producing the headache (Fig. 
391). In this respect, migraine is basically 
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entire pathogenesis of the disease. Widespread 
acceptance has been accorded the \asomotor 
theory which accounts for the various phases 
of migraine on the basis of disturbances of the 
cerebral vasculature mediated by the auto- 
nomic nervous system. This theory assumes 
the presence either of vasoconstriction, due to 
irritation of sympathetic nerves, to explain 
the “white (pale) migraine”; or of vasodilata- 
tion, due to paralysis of the sympathetics or 
to stimulation of dilators, to account for the 
“red migraine.” Some authors are of the 
opinion that the vasodilatation may result 
from prolonged vasoconstriction, while others 
differentiate sharply between an angiospastic 
and an angioparalvtic type, partly on the 
ground that the only effective therapeutic 
measures are administration of gynergen in 
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Secondary Vasodilatation 

Unsteadiness, Headache 
v Migraine (Atkinson* 923 ) 

comparable to Meniere’s syndrome, which can 
be considered a type of aural migraine He 
encountered both conditions in some patients, 
and others in w hom migraine symptoms merged 
into Meniere attacks. They differ in the 
location of the impact— the cerebral hemi- 
sphere being involved in migraine, the laby- 
rinth in Meniere’s — although what determines 
location or lateralit} is not apparent. They 
also differ in the frequency of occurrence of 
the two groups, the primaiy vasodilator being 
relatively small in Meniere’s syndrome, while 
in migraine the proportion, if not reversed, is 
at least more nearly equal. In Atkinson’s 
opinion, rational therapy of each type should 
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be directed to the underlying \ ascular d> sfunc 
tion and requires different measures Accord 
mg to Farmer 425 the present authors and 
others however actual histamine sensitinty 
does not occur without denying that release 
of histamine from the tissues may plav a part 
in \ ascular headaches In cases with recur 
ring headaches when no organ c cause can be 
found and dietary measures do not cause im 
provement Lieder 8 3 advocates a provocative 
histamine test by giving 0 3 mg of 1 istamine 
base subcutaneously as originally suggested 
by Horton 924 

Pelner and Aibel 925 have attempted to 
distinguish a group of vascular headaches in 
patients shin sensitive to acetylcholine as well 
as to histamine and have based a iei pro 
stigmine therapy on this theory 

The fact that vasomotor changes in the 
blood vessels of the brain are responsible for 
migraine attacks was proved experimentally 
so to speak by Goltman nrt His patient a 
woman who had suffered from migraine for 
years had symptoms suggests e of a brain 
tumor and an exploratory craniotomy was 
therefore performed Operation revealed a 
tense nonpulsating dura When the dura was 
opened a considerable amount of fluid was 
expelled under increased pressure On this 
basis the diagnosis was revised to that of 
cerebral edema and idiopathic migraine A 
depression about 1 inch in diameter remained 
after the operative wound had healed en 
abling Goltman to make the following im 
portant observations After ingestion of cer 
tain foods especially wheat attacks of migraine 
regularly occurred in about twenty four hours 
They were initiated by vasomotor spasm 
manifested by blanching of the face which 
increased to the point of a w ell defined pallor 
before the onset of the headache during this 
phase the usual depression in the region of 
the opening in the patient s skull was still 
present With the onset of the headache 
however a visible and palpable swelling tense 
and definitely fluctuating became evident at 
this site Goltman explains this as a second 

> a Liedeb L E Letters Internal Co r Club of ABergj 1WJ 
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ary vascular dilatation with resulting edema 
of the brain The latter is responsible for a 
temporary disproportion between the \ >lume 
of the cranial contents and that of the cran al 
cavity thus causing the severe headache 
If Goltman s observation may serve as a 
basis for generalization some cases of migraine 
are to be regarded as a local cereb a angio 
neurotic edema just as various other allerg'' 
manifestations in other organs are known to be 
due to angioneurotic edema Quincke 7,4 held 
the somewhat similar view that migraine is 
caused by a circumscribed edema of the 
meninges He based this assumption on the 
observation tl at 7 of his patients who suffered 
from angioneurotic edema were subject to 
sudden attacks of migraine like headache 
This idea finds further support in the investi 
gat oils of English roentgenologists Diodrast 
was injected into the carotid arteries during 
the prodromal stage of migraine In this 
phase the arteries of the brain appeared sharply 
and clearly outlined but when the diodrast 
was injected after the headache had really 
started the outline of the cerebral arteries 
was hazy This change was interpreted as 
md eating that the cerebral arteries were in a 
state of spasm thus forcing some plasma into 
the perivascular tissues This they believe 
causes the headaches which wane and finally 
disappear as the extravasated serum is re 
sorbed 

This concept was indirectly confirmed by 
the observation of Redisch and Felzer 29 ’ 7 that 
there is a regular tendency of the capillaries 
of the skin at the cuticle base and of the 
mucosa of the lower Up to become indistinct 
or blurred in outline during migraine at 
tacks Following an injection of ergotamine 
tartrate there was a definite increase in capil 
lary visibility These authors believe that the 
distinctness of the capillary outlines is directly 
related to the transudation or exchange of 
fluid through the capillary wall Presumably 
the cerebral vessels undergo similar changes 
Since forced water intake resulted in migraine 
attacks in the majority of instances m the 
period of water retention following the period 
of excess excretion along with an associated 
blumng of the capillaries they concluded that 
there is a relationship between the fluid balance 

w- REE 50! W ana Pewi* R It Am lira l J 26 a9* 1911 
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of the body, the state of the peripheral capil- 
laries, and the migraine attack. Mueller 292 * 
had previously pointed out that persons with 
changes in capillary form and diameter tend 
to have an increased susceptibility to vaso- 
motor disturbances, allergic predisposition, 
and migraine. 

In opposition to the concept that vaso- 
constriction followed by vasodilatation is the 
cause of migraine attacks, Graham and 
Wolff** have de\ eloped the theory of hypo- 
tonia and distention of certain cranial arteries. 
These authors base their stand on the fact 
that all the substances capable of reducing 
the amplitude of pulsation of the cranial 
vessels also sen e to abate the pain in migraine. 
Schumacher and Wolff 5 * 80 found that the pain 
in migraine headaches is independent of 
changes in intracranial pressure. They sug- 
gest that the preheadache disturbances result 
from occlu$i\ e vasoconstriction of the cerebral 
arteries, while the headache itself is caused 
by' dilatation and distention of the branches 
of the external carotid arteries, the relief 
afforded by pressure around the head would 
confirm this concept On the basis of careful 
studies of the effect of ergotamme tartrate in 
migraine, Pool, \on Storch, and Lennox 2931 
agreed that the pain is not explained by an 
abnormality of intracranial pressure or spasm 
of cerebral vessels. Von Storch 2932 tentatively 
suggested that the mechanism consists of 
overstimulation of the dural, and possibly 
extracranial, periarterial plexuses through the 
medium of hy'potonic dilatation of the vessels 
in question. On the other hand, Scott 2933 
places the dilatation in the meningeal arteries, 
and Best and Taylor 2931 m the pial vessels, 
preceding spasm accounting for the prodromal 
symptoms. Torda and Wolff 2933 have recently’ 
pointed out that after sex eral hours of migraine 
the branches of the external carotid arteries 


”” Mnutl, O Schweiz mcd Wchnschr JO. 17. 1940 
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become more prominent, pipelike, and less 
readily compressible, and that the pulsating 
or throbbing nature of the headache may’ turn 
into a steady ache They postulated that 
after sustained dilatation, thickening or edema 
of the muscular and adventitial structures of 
the vessels occurs. Microscopic examination 
of sections of the temporal artery of patients 
during attacks of migraine actually revealed 
thickening of the arterial wall. 

In summary, a mass of evidence indicates 
that migraine is of vascular origin, although 
there is no agreement on the location, nature, 
and sequence of the v ascular changes. 

b ) ALLFRGIC BASIS OF MIGRAINE 

Tor over a century the French have been 
calling attention to the high incidence of 
migraine in patients with asthma, dermatitis, 
and urticaria But it was not until some 
thirty’ years ago that the allergic nature of 
many cases of migraine was hrst demonstrated 
by Laroche, Richet, Jr , and Saint-Girons, 103 ' 
then by Pagmez and his collaborators 2936 in 
France, and by Brown 2937 in America How- 
ever, credit must be given to Vaughan, 293 * 21 
Balyeat, 2 * 11 Eyermann, 2916 and Rowe 2939 710 
for employing conclusive elimination and ex- 
posure experiments, on large series of cases, 
to prove the importance of allergy in the 
etiology of migraine. 

The allergen is likely to be a food, usually 
a food of vegetable origin. Lieder :9w found 
hypersensitiven ess to food in 28 of 52 patients, 
23 of whom had other major allergic diseases. 
Wheat lias most commonly been identified as 
the causative agent (Tuft, 2911 Hill, 2912 Golt- 
man, 2926 Vaughan, 293 * Conwell and Kurth, 2913 
and others). Chocolate is in second place 
(Pagniez, 2936 Hill, 29 4 2 Vaughan, 21 Balyeat,** 14 
Urbach) Alvarez 701 lists the offenders in 
order of frequency as chocolate, onions, milk, 
peanuts, cabbage, eggs, pork, apples, coffee, 
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cucumbers, beef, and oranges Unger 29 ** was 
able to bring on migraine bj feeding his pa 
tient cauliflower, broccoli, Brussels sprouts, 
asparagus, and curly endive, furthermore, at- 
tacks of migraine were deliberately induced by 
injections of extracts of these foods 

Among animal foods eggs seem to be of 
special importance (Vaughan, 29,8 Urbach) 
Cases due to milk have been described by \\ olf 
and Unger 2945 and Randolph 756 In the lat- 
ter’s patient, severe attacks were induced by 
merely working in a formula room and by an 
intradermal skin test 

Gerson considered table salt as an important 
allergen The present writers, however, are 
of the opinion that «alt itself is rarely the 
allergen, the elimination of table salt, as well 
as of sugar (Foldes and Wagner Jauregg), is 
effective because the subsequent dehydration 
tends to prevent cerebral edema This as 
sumption is supported by the fact that a salt 
and sugar free diet does not control the 
migraine attacks until considerable tune has 
passed, on the other hand, when the allergen 
is eliminated, they stop within one or two da> s 

Next in order for consideration are the 
inhalant allergens, especially those that have 
distinct odors (roses, violets, certain perfumes, 
turpentine, naphthalene, tar, etc ) Other in 
halants include insect powders and sprays 
(Goltman 2925 ), house dust (Vaughan 21 ), and 
the emanations from intestinal worms, which 
may cause migraine in laboratoi> workers 
Goltman’s investigations are of importance 
in showing that inhaled substances are rapidly 
absorbed, e g phenolsulfonphthalein intro- 
duced into the accessory sinuses was demon 
strable in the urine ten minutes later Serv- 
jce 1209 reported migraine as a delayed reaction 
to penicillin injections 

Kaemmerer 305 pointed out that migraine can 
occasionally be caused by bacterial allergy 
He reported cure of a case by removal of a 
granuloma of a tooth 

According to Lichtwitz, 591 endogenous al 
lergens play a more important rdle in the 
pathogenesis of migraine than do exogenous 
allergens This theory has since found con- 
firmation — at least as regards premenstrually 
occurring migraine — m successful deallergiza- 

**« LnceS L J Allergy 12 197 1941 
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tion by means of autogenous serum withdrawn 
before the menstrual period (Cameron, 658 
Urbach 2577 ) Moffat 2548 felt that the good 
results obtained with small doses of the 
gonadotropic factor of pregnancy urine in his 
series of patients with menstrual migraine was 
attributable to desensitization to this sub- 
stance The writers are of the opinion that 
many cases in which there are regular attacks 
of migraine following constipation, other in 
testinal disturbances, and physical as well as 
mental fatigue, can be similarly attributed to 
endogenous allergens 



or Migraine in Four Generations 

In addition to the actual allergens, pre- 
disposing factors (see p 52) are also of great 
importance in migraine Of these, heredity 
is undoubtedly the most decisive The liter- 
ature abounds with family trees in which 
migraine is seen in four and even more gen 
erations, and it must be noted that in the 
great majority of instances the affliction is 
transmitted through the females Figure 392 
represents the genealogj of one of the writers’ 
own patients Balyeat 3514 published numer 
ous examples that show how frequently other 
allergic diseases are found in the families of 
migraine patients Ilanhart 2947 contributed a 
senes of thirty-five family trees with a high 
incidence of migraine and pointed out that 
the members of these families were afflicted 

tw MOFFAT W M JA M A 108 612 1947 



Allergic Diseases of Xervous System 


797 


with a great variety of allergic diseases. Ex- 
amining a series of 100 children of parents w ith 
migraine, Bray 79 found that S 2 per cent were 
allergic, and that of 209 close relatives, 112 
suffered from migraine, 65 from asthma, 11 
from hay fever, 11 from dermatitis, 6 from 
epilepsy, and 4 from urticaria. In 73 per cent 
of these cases, only one parent had migraine 
(in 57 per cent the mother, in 16 per cent the 
father). In 22 per cent of the cases both 
parents had been afflicted, and in 5 per cent 
there was a history of migraine in a blood 
relative. Bray makes the comment that he 
found an unusually high incidence of migraine 
among the mothers and aunts of asthmatic 
children. 

In a series of 452 cases of asthma, the senior 
author 455 elicited a family history of migraine 
in the close relatives of 23 per cent of the 
female and in 13 per cent of the male asth- 
matics. It is worthy of note that we s ” have 
obser\ ed the same high incidence of migraine 
in the parents and siblings of urticaria patients, 
and here, too, much more frequently among 
female than among male cases. These figures 
surely seem to indicate the existence of an 
intimate relationship between asthma and 
migraine, as well as between urticaria and 
migraine. 

From the point of view of heredity, there 
seem to be two types of migraine: one in which 
the migraine is the principal disease, trans- 
mitted from generation to generation according 
to the mendelian law', and chiefly through the 
female, as a dominant but not sex-linked char- 
acteristic; and the other, a type in which the 
migraine appears alternately with other allergic 
manifestations in allergic individuals and their 
families This frequency of allergic symptoms, 
both in the patient and in his immediate family, 
is another important indication of the allergic 
origin of certain cases of migraine. 

In the light of our present understanding, 
certain generally recognized predisposing fac- 
tors — eg., physical and mental fatigue, emo- 
tional upsets, endocrine disturbances, toxic 
conditions — may often be contributor)- factors 
in migraine. However, they may in some 
cases even be responsible for allergization by 
inducing the formation of endogenous sub- 
stances that may be allergenic per se (endoge- 
nous allergens). 


c) SYMPTOMATOLOGY 

From the clinical point of view, four distinct 
stages can be obsened in migraine: the prod- 
romal state, the aura, the attack, and the 
postmigrainous symptoms. 

First of all, it must be said that the indi- 
vidual case does not necessarily have all the 
symptoms, although most of them are usually 
present. The same patient may show different 
symptoms in different attacks. Sometimes, 
as will be shown below, one stage or another 
may fail to appear. Finally, it should be noted 
that the clinical picture in children varies con- 
siderably from that in adults. 

In adults, the prodromal period is introduced 
either by a mild to severe feelmg of depression, 
or by physical and mental hyperactivity. 
Many patients mention having enjoyed ab- 
normally sound sleep during the night pre- 
ceding the attack. There have been many 
reports of abnormal hunger on the day before 
the attack. 

The aura is especially characteristic of 
migraine Immediately before or early in the 
course of the attack, the patients have one or 
more of the follow ing symptoms Most com- 
monly there is a visual aura, in the form of 
scintillating scotomata, blurring of vision, a 
sensation of zigzag “lights,” and hemianopsia; 
second m order of frequency are photophobia 
and \ertigo, often mild but sometimes very 
pronounced. Very frequently there are sensory 
disturbances in the form of paresthesias, 
usually of the extremities, and described as 
feelings of tingling or numbness. Olfactory 
symptoms, such as hallucinations of smell and 
taste, are not infrequently found. Auditory 
symptoms (tinnitus, temporary diminution of 
hearing) and motor disturbances (transient 
paresis of the extremities, motor aphasia, 
drooping of the eyelid of the affected side) are 
rarely observed Finallv , vasomotor disturb- 
ances are often encountered (pallor or con- 
gestive reddening of the face prior to and 
during the attack, sweating) 

About one to three hours after the beginning 
of the sensor)-, motor, or vasomotor symptoms, 
the severe headache starts; it is confined to one 
side of the head in about two-thirds of all 
cases In many cases, the same side is in- 
variably affected, while in others the laterahty 
may differ or alternate in successive attacks. 
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Some patients awaken in the middle of an 
attack, having passed through the aural stage 
in their sleep under these circumstances they 
generally complain of having had unusually 
terrifying, nightmarish dreams The attack 
itself is not only painful, but is accompanied 
by a feeling of weakness and extreme depres- 
sion Many patients become mentally con- 
fused, or at the very least their thinking is 
retarded and their memories impaired At 
first the pain is localized m the temporal or 
frontal region in the vertex, or in the occipital 
area but may then become generalized The 
duration of the attack may be anywhere from 
two hours to two days the average is ap- 
proximately ten hours (Balyeat 2514 ) The 
intervals between attacks also vary consider 
ably, but are usually fairly constant in the 
individual case Onset of the pain is com 
monly accompanied by nausea, less often by 
v omitmg Occasionally, abdominal pain domi 
nates the picture to such an extent that it 
gives nse to errors in diagnosis Kelling , 1 * 7 
Todor and Kunos , 2848 Bray 79 and others have 
reported the appearance, during attacks of 
migraine, of symptoms clinically typical of 
gallbladder disease or appendicitis, with the 
result that unnecessary operations were per 
formed A case of Urbach’s illustrating 
this situation was reported by Bauer 7410 
During a migraine attack the patient suffered 
such violent pain in the right side of the 
epigastrium that a laparotomy was performed 
No stones were revealed, but the sphincter of 
Oddi was found to be obstructed by an acute 
edema, probably of allergic nature These 
cases are most probably to be interpreted as 
the result of vascular spasm, and differ from 
t'nt mdura'i tramps iA irngiunit taffy 'wffn 
respect to their localization Therefore, the 
designation abdominal or nsceral migraine 
seems most appropriate 

It happens occasionally that an attack of 
migraine does not complete its full course 
That is, it appears only in the form of a so- 
called “migrainous equivalent” (scintillating 
scotomata, hemianopsia, aphasia, abdominal 
pain, and the like) 

As mentioned, the symptoms presented by 
children are rather unlike those of adults 
In children the prodromal manifestations are 

™»Fodo* E and Krvos S Arch { V rrdauunfslr Si J47 1932 


fattgue loss of appetite abdominal discomfort, 
constipation, and, fairly often, slightly or 
markedly elevated temperature Visual phe- 
nomena are almost totally lacking in the aura 
The attack is nearly always accompanied by 
ketotic vomiting followed by’ recurrent very 
painful intestinal colic, with small bowel 
mov ements These abdominal symptoms may 
be so pronounced that they completely domi 
nate the picture, with the result that the 
accompanying headache is overlooked Fur 
thermore, it is important to note that in young 
children migraine may manifest itself ex 
clusively as so called cyclic vomiting How- 
ever, according to Bray , 79 this can be differ- 
entiated from true” cyclic vomiting in that 
the latter condition responds to administration 
of glucose and also characteristically is ac 
compamed by a high acetone content in the 
urine and in the breath Vaughan 29 ’ 8 is of 
the opinion that cyclic vomiting in childhood 
migraine is attributable to a cerebral edema 

In both children and adults, the attacks are 
followed by a postrmgramous stage after the 
headache and the gastro intestinal symptoms 
have subsided, the patient is often completely 
exhausted and usually very sleepy In addi 
tion, he feels a generalized body soreness, as 
though he had been beaten Finally , there is 
often polyuria and a discharge of thin mucus 
from the nose Instead of having a strong 
desire to sleep, as adults have, children are 
often restless and unable to sleep during this 
stage, fits of crying have often been observed 

d) DIAGNOSIS 

Not every headache — even of demonstrably 
allergic origin — should necessarily be regarded 
KS migraine uVm'ke'r^; Tne inagmftis xh 
migraine is to be made only when the head 
aches appear in sudden violent attacks 
accompanied by certain manifestations of irri- 
tation of the cerebral cortex, such as scintil 
lating scotomata, hemianopsia, and pares 
thesias On the other hand, the fact that the 
symptoms begin suddenly and violently does 
not m itself conclusively prove that the con 
dition is migraine, for these characteristics are 
also observed in the “histammic cephalalgia” 
of Horton 2S- ’ 4 Von Storch 293 ’ states that of 
the four cardinal symptoms of migraine — re 
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current hemicranial headache, visual disturb- 
ances, gastro-intestinal symptoms, and 
hereditary migraine diathesis — it is necessary 
that at least the first of these and one other 
be present before a diagnosis of migraine can 
be considered, and that three should be present 
before it can be certain To this mam 
authorities would add relief from ergotamine 
tartrate administered early in the attach as at 
least suggestively diagnostic, since this drug 
rarely influences headaches of other origins. 

Before a definite diagnosis of migraine is 
made, the following possible causes of head- 
ache must first be excluded: eyestrain or other 
eye conditions; nasal obstruction or paranasal 
sinusitis, nasal or upper respiratory allergy, 
neurologic conditions such as trigeminal, 
glossopharyngeal, and other neuralgias, brain 
tumor, and cerebral trauma; cardiovascular 
diseases such as hypertension , nephritis, cervi- 
cal arthritis; myalgia and m>ositis of the 
muscles of the cranial, cervical, and pharyngeal 
muscles, primary and second ar> fibrositis, 
pelvic disorders; infections, including syphilis, 
and psychogenic disorders (conversion hys- 
teria). Aside from the aforementioned fea- 
tures, one of the outstanding symptoms of 
migraine is its periodicity. Headaches due to 
other causes are generally of more protracted 
and constant type 

Migraine must be differentiated from 
“histaminic cephalalgia,” sometimes known as 
“erythrocephalalgia.” Horton 351 contributed 
a splendid study in which he clearly drew the 
line between this group of vascular headaches 
and migraine. He pointed out that clinically, 
and particularly in its excellent response to 
histamine therapy, the former condition can be 
readily differentiated from migraine, and that 
subcutaneous injection of 0.1 mg. of histamine 
can evoke headaches in patients subject to 
the histaminic type of attack. Histaminic 
cephalalgia is characterized b) unilateral head- 
ache, usually beginning in the later decades 
of life and more common in males than in 
females. The laterality of the pain tends to 
be constant in a gi\en patient. It is of short 
duration, generally lasting less than an hour. 
It commences and often terminates suddenly. 
These attacks are almost never accompanied 
by visual disturbances or by gastro-intestinal 


symptoms. Swanson, 1550 however, described 
a case with constriction of the visual field on 
the homo lateral side, as well as severe nausea 
and vomiting, and the junior author has seen 
the latter symptoms in mild degree in two 
cases. The headache is associated with pro- 
fuse watering and congestion of the eye, 
rhinorrhea, increased surface temperature, and 
frequently with swelling of the temporal ves- 
sels, all on the involved side of the head only. 
There is no hereditary background for the 
occurrence of these attacks No specific al- 
lergy has been demonstrated as being related 
to this syndrome On the basis of recent 
publications b\ J R Williams 1 ** 1 and Wil- 
helm, 3 * 1 Forman 3 * 3 has tabulated the differ- 
ential signs and sjmptoms of histaminic 
cephalalgia and migraine (Table 62) The 
former type of headache responds rather 
promptly to subcutaneous injections of his- 
tamine diphosphate, given twice daily for 
approximately from ten da>s to three weeks.* 

H L Williams 1547 has defined a syndrome 
of myalgia of the head, which appears m the 
third decade of life or later, probably as a 
manifestation of phvsical allergj, and which 
must also be differentiated from migraine. 
The symptoms are precipitated by exposure to 
physical stimuli such as drafts, changes in 
temperature, changes m atmospheric pressure 
with approaching storms, emotional stimuli, 
and anxiety states There is circumscribed 
tenderness of the origins, attachments, or 
stiffened portions of the belly of certain 
muscles, and while more than one may be 
affected, the involvement is usually unilateral 
The involved muscles may include the trape- 
zius, sternocleidomastoid, splenius capitis, 
temporalis, occipitofrontalis, or any of the 
pharyngeal muscles. The pain is of the deep 
or smooth type and the distribution of its 
referral is independent of that of the spmal 
"“Serwsoat. I W ibid 15 in l*H 
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“Horton recommend, the following schedule, using a 1 cc 
ampule containing 0.275 mg of histamine diphosphate, equivalent 
toOImg of hist amine base an initial subcutaneous dose of OZScc , 
with increase of the dose successively every second day by 0 0a cc , 
provided there are no untoward effects, such as severe flushes and 
headaches, until a total dose of 1 cc is reached, thereafter, main- 
tenance doses of 1 cc each. A great many cases cannot tolerate 
more than one-tenth to one-fifth of the dosage cited 
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roots The pain may be reproduced bv pres 
sure on the tender spots or by injection of 
histamine or hypertonic saline solution into 
the involved part of the muscle, and it may 
be abolished by infiltration of procaine into the 


The allergic nature of migraine is not neees- 
saril\ proved by cessation of the attacks after 
a sy stematic change in the patient s diet 
To make the diagnosis of an underlying allergy 
certain, the attacks must recur after admin- 


Table 62 — Differential Dtagnosts of Chrome 1 oscular Headaches (after Torman JS51 ) 


Sign or Symptom 

Histam me Cephalalgia 



His 

TO*Y 

Onset 

More often later in life 

Younger group 

Mode ol onset 

Acute in onset 

Preceded bj aura 

Time of onset 

Often at night before retiring 

Any time da> or night 

Duration 

Short attacks with abrupt termina 

Hours to daj s 

Location 

Almost always unilateral 

Unilateral or whole head 

Nausea and vomiting 

No nausea or vomiting 

Severe nausea and vomiting 

Visual disturbances 

None 

Present before and during 

Familial history 

None 

Familial history (85-90%) 

Allergic history 

None or coincidental 

Usua))> found 

Relation to menstruation 

None 

1 Often 


Phi sicai. Findings 

Flushing of affected side 

Usually present 

Only occasional!} 

Lacnmation 

On affected side in average case 

None 

Rhwiorrheo. on affected side 

Present i 

None 

Increased skm temperature 

On affected side 

None 

Tenderness over external carotid 
artery or temporal on affected 
side 

Occasionally present 

Present 

Relief from sitting up or standing 

Relief 

No relief 

Tenderness of scalp afterwards 

Usual 

| None 


Laboratory Findings 

Leucocyte count 

Normal I 

Eosinophiiia (o 16%) temporar) in 
large percentage of cases 


Tat At 

11 ENT 

Epinephrine 

Prompt relief 

No effect 

Histamine 

Will induce attack and gives excel 

Will not induce an attack but ma> 


lent result with the desensitiza 
tion regimen 

help in non specific way 

Ergotamine tartrate 

No effect 

Best available treatment will stop 


latter, but not into the region of reference 
No structural changes have been demonstrated 
In certain cases, evidences of vasodilatation, 
mucoid nasal secretion, tinnitus, vertigo, and 
the like are present on the homolateral side 
during the attack The recommended treat 
ment is niacin (nicotinic acid), at first by 
injection and later by mouth 


istration of certain foods or exposure to certain 
inhalants, and must fail to appear on avoidance 
of the given agents, or when propeptans have 
been properly administered 
In practice, one of the following procedures 
is recommended for identifying the allergenic 
foods 

(1) A strict elimination diet, on the basts 
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of evidence supplied by the patient’s history. 
If the patient remains free of symptoms for 
some time on this diet, he is then given a large 
quantity of the suspected food each morning 
for two days. If this precipitates an attack 
of migraine, it is evident which food or foods 
are responsible. 

(2) Strict adherence to a propetan diet (see 
p. 190). If no migraine attacks appear after 
several days of this regimen, a certain pro- 
peptan — e.g., wheat or milk — is omitted, but 
the corresponding food is given Subsequent 
appearance of the symptoms definitely indi- 
cates the offending food. 

Inhalant allergens are best identified by 
appropriate nasal or bronchial tests. 

The results of scratch and mtracutaneous 
tests are to be evaluated with considerable 
caution. For, as is well know n, the elimination 
of a substance or substances producing positive 
reactions on skin testing is often therapeutically 
ineffective; on the other hand, allergens that 
actually elicit attacks of migraine not infre- 
quently fail to yield positive skin reactions. 
This does not mean that skin tests may not 
be performed; but it must always be remem- 
bered that the results are to be considered 
specific only in so far as they coincide with 
clinical observations. 

e) TREATMENT 

There are three aspects to the management 
of migraine: the prophylactic, the etiologic, 
and the symptomatic, the latter comprising 
measures employed both during and between 
attacks. 

Prophylaxis 

The only truly effective prophylactic meas- 
ure would be to persuade an indiv idual suffer- 
ing from migraine not to marry' anyone suffer- 
ing from the same affliction, or at least not to 
have any r children. However, since migraine 
patients are quite often talented and highly' 
intelligent personalities, such advice would 
seem to be improper as far as the interests of 
the community’ are concerned. When the 
causative allergic factors — whether foods or 
inhalants — can be identified, and when hypo- 
sensitization is impossible, the patient should 
carefully' avoid exposure to the allergenic 
agents. 


Furthermore, all predisposing factors should 
be eliminated, if possible. It must be borne 
in mind that physical and mental fatigue, and 
also emotional and depressed states, definitely’ 
play' important roles in this respect. The 
patient must be advised to pursue an easy’, 
smooth tenor of life, physically and emo- 
tionally (Unfortunately such advice is not 
so easily' followed in practice.) Furthermore, 
the possibility of eyestrain should be carefully 
considered and any’ existing condition cor- 
rected In addition, elimination of all foci of 
infection should be attempted 

Etiologic Treatment 

When one or more foods have been definitely 
identified as responsible for the attacks, and 
when these food items are such that they can- 
not readily be eliminated from the normal diet, 
deallergization by oral methods (ingestion of 
minute quantities of the foods in increasing 
amounts, according to the technic described 
on p 301), or species-specific propeptan 
therapy (p. 217) is indicated. 

The following case may serve as an il- 
lustration. 

\ patient 42 \ ears old had been suffering from 
migraine attacks ever since his earl) jouth, his grand- 
mother, mother sister and his one child, now 13 > ears 
of age, were similarlv affected The patient’s family 
historv also included other allergic diseases His 
father suffered from urticaria attributable to eating of 
crabmeat His brother had dermatitis due to woolen 
shirts and stockings Since the patient claimed that 
he alwavs had migraine after eating chocolate, oral 
experiments were made with cocoa and with various 
forms of chocolate Regular!} , some four hours later, 
the patient responded with severe migraine on the right 
side, uncontrollable .vanning, and a noticeable swelling 
of the right upper evelid These manifestations sub- 
sided after injections of epinephrine or caffeine Pre- 
liminary administration of 10 tablets of cocoa propeptan 
were effective in preventing onset of the migraine It 
was possible rapid!} to reduce the propeptan dose 
during the next few da> s Finally, within sixteen dav s, 
the patient tolerated chocolate perfectl} 

Von Eiselsberg* 954 reported similar good 
results with propeptan therapy’ in migraine. 

When inhalant allergens are known to be 
the responsible agents, specific hyposensitiza- 
tion (p. 203) may’ be attempted. 

In cases of menstrual migraine, Cameron*** 
and the writers* 577 have had gratifying results 

**EisixsaE*c. E P von- Wien. klin. Wchjfaebr. 45 332, 1932. 
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with desensitization by means of the patient’s 
own serum 

Tech vie The blood is withdrawn two or three 
da>s before the beginning of the menstrual period 
when the first slight headaches are beginning to be felt 
The blood is centrifuged and the serum preserved in 
sterile ampules Merthiolate (0 Ot per cent) is added 
When the menstrual period is over 0 2 cc is injected 
mtracutaneously every other daj until the beginning 
of the next menstruation Four injections are given 
in the same skin site, then a new site is chosen for the 
next four and so on Alter two or three of these senes 
the premenstrual headaches are usually greatly allcvi 
ated and sometimes entire!} eliminated 

In other cases of menstrual migraine, good 
results can be achieved with appropriate 
hormonal substitution therapy (ovanan, cor 
pus luteum, and pituitary extract) According 
to O’Sullivan 29 ’ 5 proper endocrine therap> 
depends on the recognition of the underlying 
pathologic process (1) for women with head- 
aches definitely related to the menstrual 
period and those of the Lorain Levi pituitary 
type, placental estrogenic substance, (2) for 
women whose migraine is associated with the 
menopause or with previous oophorectomy or 
hypo ovariamsm alpha estradiol benzoate, (3) 
for those with intense exhaustion just before 
attacks and with low basal metabolic rates, 
thyroid, even in underweight patients, and 
(4) for patients of the ‘pituitary type,” 
pituitary extract Glass 2956 also obtained 
good results with estrogen therapy in patients 
with menstrual migraine who had a low estro 
gen excretion and high gonadotropin excretion 

When, in a given case, the personal or 
family history suggests that the migraine is 
of allergic nature— though the allergen cannot 
be demonstrated — metaspecific desensitization 
methods are indicated T or t'nis purpose 
peptone, tuberculin, typhoid vaccine, and 
autohemotherapy are most suitable (See 
chap XII for details ) 

Symptomatic Treatment of the Acute Attack 

While an attack is in progress, the patient 
should lie down, with an ice cap on his head, 
in a darkened room Relief is often afforded 
by a colonic irrigation or a high enema 
Medicinal treatment should be instituted as 
promptly as possible Numerous clinical and 


»s-0 Suixivav VI E Endocr nology M II* M39 
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experimental investigations of the past few 
years (Lennox and von Storch) have high 
lighted the efficacy of ergotamme tartrate 
(marketed under the name gynergen) in mi 
grainous headache In general, the intra 
muscular route is recommended, with a dose 
of 0 5 to 1 cc (containing 0 25 to 0 5 mg), 
this may be repeated in one hour if necessary 
The optimal success with the smallest dose is 
achieved in the early stages of the attack — 
namely, at the onset of the first prodromal 
symptoms Relief from cephalalgia, and also 
from visual symptoms, paresthesia, photo 
phobia and abdominal pain will occur within 
from fifteen to thirty minutes after intravenous 
injection, within from forty five to ninety 
minutes after treatment by the subcutaneous 
route, and in from two to three hours following 
oral administration The symptoms, once 
they have been aborted, rarely return Vomit 
ing, nausea, weakness, and prostration, on the 
other hand, do not respond to ergotamme 
tartrate, least of all when the drug is admin 
istered at the height of the attack Oral 
treatment should be reserved for mild forms 
not associated with emesis Three tablets 
(3 mg ), taken as early in the attack as possible, 
bring relief in some 60 to 90 per cent of these 
cases Some authorities advocate repeated 
doses, up to a total of 10 or 12 mg The drug 
is effective when the tablets are allowed to 
dissolve under the tongue When vomiting 
or nausea has become established, medication 
by mouth is impractical It should be noted 
that ergotamme is largely ineffectual in head 
aches of other than migrainous origin 

When gynergen has once proved effective 
in a given case, the patient will respond favor 
ahly tn the dru^uiall subsequent attacks., and 
should be taught to give himself the injection 
just as soon as the headache commences or 
when prodromal symptoms appear In mild 
cases such patients should try to abort the 
attack bv promptly taking 2 tablets of 1 mg 
each 

Some patients may experience muscle pains, 
slight transitory dy spnea, nausea, and vomiting 
as after effects of the drug These symptoms 
can be relieved almost immediately by intra 
venous injection of 10 cc of calcium gluconate, 
and/or an injection of 1/100 gram of atropine 
sulfate Other untoward effects include stiff- 
ness of the joints, a sense of constriction m the 
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throat, heaviness of the chest, and burning 
and tingling of the fingers and toes Ergot- 
amine is contraindicated in pregnancy, thyro- 
toxicosis, coronary and hepatic disease, acute 
infections, and hypovitammosis, especially 
C-deficiency. In patients with peripheral 
obliterative vascular disease it should be used 
with great caution, if at all. Carter 5 '* 7 re- 
ported a case with cardiac manifestations after 
a single injection, attributable to individual 
sensitivity. 

A decreased susceptibility to migraine can- 
not be achie\ ed e\ en by prolonged treatment 
with gynergen. This fact, and the danger of 
ergotism following more or less continuous 
administration of the drug, are reasons for 
restricting its use to actual attacks As an 
exception to this rule, how e\ er, gynergen may 
be administered as a prophv lactic, shortlv be- 
fore menstruation, in cases of menstrual 
migraine. 

The mechanism of the action of gynergen 
has not as jet been thoroughly elucidated. 
Generallj- speaking, there are now two schools 
of thought on the subject. The first belie\es 
that the effect of gynergen is due to its stimu- 
lating action on the smooth muscle of the 
v essels of the brain. Experimental studies, 
carried out chiefly bj- Graham and Wolff, 55 
gne strong support to this theory The 
second school attributes the effect of gynergen 
to its specific svmpathico-depressant proper- 
ties, which ser\e to change the sympathetic 
tonus and relieve the vasomotor disturbances 
of the vessels of the brain. In the latter re- 
spect the drug’s action is the reverse of that 
of epinephrine. Von Storch points out that, 
in contrast to epinephrine, gynergen has a 
vasoconstrictive effect of long duration, which 
might perhaps explain the specific action of 
the drug. 

A new derivative of ergotamine, dihydro- 
ergotamine (DJIE.-45), is claimed to be at 
least as effective, and to be much more free 
of such side effects as nausea, uterine cramps, 
and ergotism (Horton et al. 584 and Hart- 
man 5 * 5 ). 

Another remedj* that has in the past few 
j ears proved to be of some value is acetyi- 

Cum, J B. J.UIA 1H 

“* Honot. B T . Prims, G V . and Bunmii, L S Pioc. 

Staff Meet . Mayo Clio 21 211, 194a 
"•Huna.M II Vnn Xller^ 3 : 440 , IMa 


choline. According to Goldkuhl, 2921 gynergen 
is helpful in the treatment of severe, acute 
attacks of migraine only when the patient 
presents pallor during the attack (white mi- 
graine). while those individuals whose faces 
become congested (red migraine) are relieved 
only by intramuscular injection of acetyl- 
choline The recommended dose of acetyl- 
choline is from 0.1 to 0.3 Gm. (1^ to 5 grains) 
injected intramuscular!) , and repeated at 
thirtj- to SLXty-minute intervals if necessary. 

Lumiere 50 has recommended intravenous 
injections of 50 per cent magnesium sulfate 
twice weekh, the first dose to be 2 cc., the 
second 5 cc This treatment necessitates 
certain precautionarv measures The injec- 
tions must be given very slow iy, in fractions 
of a cubic centimeter Each is prompt!)* fol- 
lowed by an intense flush of short duration. 
As soon as this has subsided, injection may be 
resumed and another cubic centimeter admin- 
istered. Pines,-’*' Schick, and others reported 
good results with this procedure. 

Alvarez. Boothbv , and others recommend 
breathing ot pure owgen for at least two hours, 
preferably through a BLB mask. One can 
tirst trv the effect ol oxvgen by giving it with 
a basal metabolism aoparatus If this works 
well, the patient should have a tank, reducing 
valve, and mask at home There is no danger 
or discomfort in this treatment 

1 nalgesics such as acetylsahcj lie acid (0.3 to 
1 0 Gm , or 5 to 15 grains), antipvrine, or 
acetphenetidin (0 3 to 0.6 Gm , or 5 to 10 
grains), given at intervals of from two to four 
hours, may sometimes be of value, when taken 
very early in the attack 

Caffeine sodiobenzoate will give quick relief 
in some cases It is most effective when given 
intramuscular!) (since subcutaneous admin- 
istration is very painful) in amounts of 0.25 
Gm. (4 grains) Where this is impossible, it 
may be taken by mouth 

Amphetamine sulfate (benzedrine sulfate), 
because of its prolonged vasoconstrictive and 
concomitant pressor effects, w as advocated by 
J. S Gottlieb** 42 in mtrav enous doses of 3 to 
20 mg. Those patients responding to injection 
were advised to take 10 to 40 mg. of the drug 

LciqIse, V, and SIeyek. P Compt rend Sot’ de biol. 

115. 534, 1934 

=« Pints. \ Lancet 1. aJ7. 1933 
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orally at the beginning of an attack In cases 
with frequent parovy sms oral divided doses 
were employed as a prophylactic agent 

Thiamin chloride in intramuscular injections 
of 120 to 180 mg terminated the headache 
m one to three hours in 70 per cent of the 
attacks according to Palmer °' ,M 

Since induced hypogly cemia is thought to be 
antispasmodic and antagonistic to sympathetic 
activity, TiUim 2961 employed insulin in 2 cases 
of migraine and achieved prompt and pro 
longed relief The dosage required varied 
from time to time being determined by the 
clinical manifestations of hunger thirst, dia 
phoresis and somnolence It was not neces 
sarj to induce coma Intravenous admin 
istration of the insulin produced a more rapid 
response 

Sedatnes are often necessary In case of 
nausea a rectal suppository containing from 
0 1 to 0 2 Cm (1 1/2 to 3 grams) of nembutal 
is often helpful Phenobarbital and sodium 
phenobarbital (0 Ola to 0030 Gm or 1/4 to 
1/2 gram) are recommended Injection is 
often inevitable 

Narcotics, such as morphine should be given 
only as a last resort in very severe attacks 
However Trowbridge von Storch and 
Moore 2965 state that morphine is completely 
effective in 59 per cent of patients using it 
as compared to 80 per cent with ergotamine 
tartrate 


Symptomatic Treatment Betueen Attacks 
Many drugs hormonal preparations and 
even surgical therapy have been advocated 
to control the mechanisms leading to migraine 
However, the very fact that new medications 
are constantly being introduced is a reflection 
of the basic ineffectiveness of most Yet 
certain cases can be favorably influenced by 
one method or another when specific therapy 
fails or is ineffectual Nearly all depend for 
their effect on their action on the vascular 
mechanisms of the body 

A senes of intravenous injections of 1 mg 
of histamine (2 75 mg of histamine acid phos 
phate) was recommended by Butler and 


H D Arch Neurol A Psychiat 45 568 1941 
*"• TIILIM S J Ann Int Med 20 597 1944 
«“T*o»beii>ce L S \ON Sto*ch T J C an.l Moose 
New England J Med 277 699 194’ 


VI 


Thomas M The drug must be well diluted 
with salme and injected very slowly The 
pres-nt authors have not found this method 
to be as effective as claimed and not without 
danger 

According to Atkinson 2922 it is necessary to 
distinguish between the cases due to histamine 
sensitivity and manifesting primary vasodila 
tation and those w ith primary v asoconstriction 
(see above) For the former a slow histamine 
desensitization is suggested never exceeding a 
dose of 0 5 mg given subcutaneously The 
maximum dose is administered at weekly 
intervals for four weeks and a second or even 
thud course may be required some months 
later For the latter type of case nicotinic 
acid (not the amide) is advocated given by 
intravenous or intramuscular injection in in 
creasing dosage and later by mouth (Atkin 
son 2966 ) At the same time general manage 
ment including a high protein low-carbo 
hydrate diet should not be overlooked He 
wams that ergotamine tartrate should be used 
with discretion since it does nothing to prevent 
and may even favor recurrences and since 
logical treatment demands a vasodilator and 
not a vasoconstrictor according to his theory 

Favorable results m migraine with a course 
of injections of histamine azoproletn complex 
(Hapamine) have been reported by Warren 
and Findley M0 

Thiamin hydrochloride m daily mtramuscu 
lar injections of 30 to 100 mg over a period 
of one to two months and longer in very severe 
cases was administered by Palmer 2951 on the 
basis that migraine may he due to a hypo 
thetical toxin formed as the product of metab 
olism which has been deranged by the absence 
uS some w&wiVmY way Trie At Vr/t 'seme Vme 
vitamin B complex was administered by 
mouth As soon as a reduction in the number 
of attacks was noted the interval between 
injections was gradually lengthened About 
one half the patients were completely relieved 
others noted a reduction in the seventy and 
frequency of attacks and some failed to re 
spond Others have recommended thiamin 
hydrochloride several times a day by mouth, 
along with niacin (nicotinic acid) 

Brown’ 967 found that migraine could be 
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controlled by 1-3 Gm. (20 gr.) of urea taken 
in water three times a dav for one week, twice 
daily for one week, and then once daily for an 
indefinite period. He attributed its effect to 
the diuresis produced. 

Assuming that migraine is perhaps due to 
uncompensated fluctuations in the effecti\e 
arterial blood volume, Pfeiffer, Dreisbach, and 
Roby 8 *** employed a salt mixture of calcium 
lactate and potassium chloride m a proportion 
of 1:3 molar equivalents (30S Gm and 225 
Gm , respectively) in order to produce a 
temporary increase in blood volume. Given 
in this proportion, neither drug has diuretic 
effect. Capsules containing 0 65 Gm. (10 
grains) of the mixture along with 1 per cent 
of added nicotinamide were given in increasing 
dosage up to 3 capsules a day with rather 
satisfactory results. 

Based on the action of prostigmine in liber- 
ating acetylcholine and preventing its destruc- 
tion by acetylcholine esterase, Pelner and 
Aibel a! * thought that oral administration of 
Prostigmine bromide in increasing doses might 
produce a desensitization to acetylcholine. 
One 15 mg. tablet is dissolved m one ounce of 
water, and given in a dose of 1 drop three 
tknes a day, increasing each dose by 1 drop 
until 30 drops are reached. This dose is taken 
daily for one week and then every other day 
until the patient is free from symptoms. The 
authors claim that all penodic headaches, 
whether migrainous or of the histamine type, 
were relieved to a great extent. Lieder, 7373 
however, obtained no results with prostigmine. 

The employment of hormones lor the specific 
treatment of underhung endocrinopathies is 
discussed above. Other investigators, how- 
ever, have given them in un selected cases. 
punn = ' M found that a series of two to four 
injections of estradiol benzoate (progynon B) 
in doses of 6,000 to 10,000 R. U. at intervals 
of two to four dav-s usually aborted, relieved, 
or controlled the recurring attacks and lessened 
their frequency in 9 males. He also ad v oca ted 
a single dose as soon as possible after the onset 
of visual symptoms. Moffat 5 * 16 and Ley- 
ton 7379 used chorionic gonadotropin with 

C„ DicfSBAOT. R H , and Roar, C C. J Ub S. 

Clin Med 2V 709, I'M* 
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favorable results in women in whom there 
was no relationship between the headaches 
and menstruation 

Other drugs which have been recommended 
include injections of pentamethylenetetrazol 
(Lerov 19 * 1 ! and chondroitin by mouth 
(Drewv er 7377- ) 

Of the operatne procedures reported, von 
S torch 7337 advocated interruption of the peri- 
arterial neural pathwav by ligation and section 
of the middle meningeal artery, and Nadler 7773 
of one or both temporal arteries in selected 
cases Obviously, such intervention will be 
reserved for certain severe, intractable cases. 
Recently , Patzer, Derbes, and Engelhardt 7371 
employed periarterial infiltration with 0 1 per 
cent eucupme fisoamylhv drocupreme), a local 
anesthetic of prolonged action, in 1 per cent 
procaine solution The injections are given 
in the vicinity of the superficial temporal 
artery of the involved side, and often it is 
necessary to inject subsidiary painful points 
discovered b\ palpation The majority of 
patients had immediate relief, and even the 
"failures” noted decreased frequency of at- 
tacks as a rule 

Final!}, the effectiveness of certain diets 
must be mentioned. Overeating and excessive 
water-dnnkmg should be interdicted in all 
cases. Excellent results have frequently been 
achieved with the Gerson diet when strictly 
adhered to for some time This diet is not 
only practically salt-free but also protein-poor. 
Similarly, good results have been obtained 
with the carbohv drate-poor diet (Foldes; 
Uagner-Jau regg i Both of these diets haoe a 
dehvdratmg action. The ketogenic (carbo- 
hvdrate-poor and fat rich) diet of Bohorka is 
worth mentioning The beneficial effect of 
this last diet is often limited by the fact that 
it is so unappealing to the taste of the patient. 
We in our own cases hav e frequently observed 
excellent results from a carbohydrate- and 
salt poor diet Since adherence to such a 
regimen makes rather strenuous demands on 
the patient’s wall power, it is advisable to 
be<un with a carbohydrate-poor diet main- 

m LtmoT. \ J bekt d« oenrol et de p»vcbiat J*: 113. 1939 
‘\b*tr JAM* 114 Jii, 1940 
•*iDinmi,C E J Michigan M Soc J9 433.1949 
**"* \ u>t£>. S B JAMA 129:334,1943 
» i P«n». R , Hebbes, V . and Esceuuibt, H Arch Surs- 
50 >96. 1945 
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tamed for the first four weeks, and then if 
the result is not satisfactory, to substitute a 
salt poor regimen for the next two months 
Finally, a salt and carbohydrate poor diet is 
instituted only if the previous diet alone does 
not produce full results The following m 
st ructions are given to the patient for stnct 
enforcement of this diet 

LOW SALT, LOW CARBOHk DRATE DIET 
t No salt or sugar is to lie used in cooking or at 
the table 

2 No canned soups meats or vegetables are to 

be eaten 

3 The following foods are to be completely 

eliminated 

— Because of salt content 

a) sausage ham all salted smoked or 

spiced meats 

b) smoked and salted fish 

c ) seafood (dams oysters lobster etc) 
i d ) cheese 

t) pickles 

— Because of carboh) drate content 
/) honey molasses syrups 

g) candy cocoa chocolate 

h) jelly jam marmelade 

») icecream cakes softdrnks 

j) pies cookies 

k) dried fru ts puddings tapioca 
/) macaroni noodles cereals 

4 The following foods should be eaten in limited 

amounts 

a) white potatoes corn dried beans pars 
nips (one small serving daily) 

4) bread (white whole wheat or rye) 
baked without salt or toast made 
from such bread (one slice at each 
meal) or three unsalted crackers 

c) m Ik or buttermilk (not more than 8 

ounces daily) 

d) beets Brussels sprouts mushrooms 

peas spinach 

e) custard (only occasionally ) 

5 The following foods may lie eaten freely 

a) all meats poultry and fish except as 

noted in 3a 4 e 

b ) eggs in any style 

c) all soups made without thickening and 

without salt 

d) all vegetables except sw eet potatoes and 

those mentioned in 4 d 

e) all unsweetened fruit ju ces all fresh or 

unsweetened cooked fru ts except 
bananas grapes cantaloupes water 

/) lettuce and salads 
g) sweet (unsalted) butter cream coffee 
tea 

6 Curtasal (Wmthrop) may be used as a salt 

substitute and saccharine in place of sugar 
Baking soda (sodium bicarbonate) must 
not be employed in cooking 


Where indicated, digestive aids such as dilute 
hydrochloric acid bile salts and pancreatic 
enzy mes should be administered 


3 Epii epsy 

Jt is generally agreed that convulsive seiz 
ures or epilepsy like migraine does not repre 
sent an etiologically distinct disease entity 
In a relatively small percentage of cases, an 
underlying allergy seems to play a dominant 
or at least a considerable rflle 

Some authors have come to regard migraine 
as sensory epilepsy ” This view is based not 
only on certain clinical similarities but particu 
larly on the fact that there are some families 
in which epilepsy appears to be hereditary 
and in which there is also a high incidence of 
migraine Buchanan 297j for one described a 
family tn which there were 44 cases of epilepsy 
and 20 of migraine Ely* 9 ’ 8 found that the 
ascendants of migraine patients show a 71 per 
cent incidence of migraine and a 5 7 per cent 
incidence of epilepsy In a senes compiled by 
Stiefler 2977 75 migraine patients were related 
to epileptics Spangler 2978 claimed to have 
ascertained that the parents and siblings of 
100 epileptics had histones of migraine in 
77 instances, asthma in 44, urticaria in 17, 
hay fever in 12 and dermatitis in 8 instances, 
and that the siblings of these 100 epileptics 
included 46 cases of clinical allergy More 
recently, Spangler 2979 reported a series of 
20a patients with convulsive seizures of whom 
171 had a positive family history and 100 
personal histories of allergy Fifty four m 
stances of allergy were noted among the 
brothers and sisters of the patients Eosm 
ophile counts were as high as 2b per cent anil 
often showed an increase following treatment 
by injections of crotahn and dilantin such 
cases yielding the best therapeutic results from 
this treatment Balyeat 2511 observed the con 
comitant occurrence of epilepsy migraine and 
asthma in one family Riley,’ 980 on the other 
hand, found that migraine was much less 
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frequently associated with epilepsy than with 
other allergic disorders. 

In a study of 1,000 epileptics. Ward and 
Patterson 59 * 1 obtained positive shin reactions 
in 48 per cent. Among 103 epileptic psy- 
chotics, Beauchemin 2982 found that 80 per 
cent reacted to skin tests with various meats, 
64 per cent to cereals, and a few to vegetables, 
while a high percentage of reactions occurred 
when tests were made with various endocrine 
extracts such as adrenal, thyroid, parathyroid, 
thymus, ovarian, and testicular This latter 
observation requires further study Moreover, 
positive shin teats in themselves are of little 
significance if it cannot be shown that avoid- 
ance of the incriminated foods brings relief and 
that their ingestion causes new conmlsn e 
seizures (see below). 

Far more important, however, than the 
question of heredity or skin reactions are a 
number of carefully observed and experi- 
mentally proved cases of allergic origin In 
these the epileptiform attacks were shown to 
have been elicited by certain foods or other 
allergens, while avoidance of specific exposure 
(or other appropriate measures) prevented ap- 
pearance of the convulsions. The first experi- 
mentally confirmed case seems to be that 
reported by Pagmez and Lieutaud 59,9 These 
authors succeeded in evoking epileptiform 
attacks by feeding the patient chocolate, and 
forestalled an attack by having the patient 
take an infinitesimal amount of chocolate 
forty-five minutes before eating an appreciable 
quantity. Numerous other authors (\\ ard, 2981 
How ell, 59,0 Wallis, Xicoll, and Craig, 
Rowe and Richet, Jr., 2987 Wilmer and Mil- 
ler, 2983 Forman, 2989 Balyeat, 2 * 14 Wmhelman 
and Moore, 29 30 McCready and Rav, 2990 
Ball 2991 ) have reported identical cases m w hich 
the attacks of epilepsy were provoked by 
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absorption of allergens from the alimentary 
tract, and relieved by dietary restrictions. 
Kenned} 2992 reported the case of a 2-year-old 
child who suffered from severe headaches, 
general convulsions, and giant urticaria The 
attacks were of recurrent nature, and trial diet 
revealed a hypersensitiveness to milk Elimi- 
nation of this food resulted in complete cessa- 
tion of all these manifestations Wechsler’ 953 
described a case of epilepsy m which the 
attacks ceased completely after the causative 
agent (egg) had been identilied Pardee 5991 
succeeded in evoking three senes of typical 
epileptic convulsions in a nurse b} oral admin- 
istration of chocolate. Other observations 
have been reported bv Dattner 2993 (cauliflower 
in one case, a number of animal proteins in 
another), Levin,* 99 ® Dewar 2995 (cheese), Adels- 
berger and Munter ,0a9 (legumes), and Kaud 
ers 2998 (eggs). 

In a few isolated cases it has been possible 
to identify allergens other than foods. Thus, 
Rowe 2 * 96 reported a child with severe epilepsy 
associated with asthma, appearing in the sum- 
mer Rowe was able to prove an underlying 
hvpersensitiv eness to pollen Appropriate spe- 
cific therap) resulted in disappearance of both 
the epilepsv and the asthma The same 
author reported another case, that of an 11- 
> ear-old boy who suffered typical petit mal 
attacks Allergy to horsehair was found. 
After the patient’s horsehair mattress had been 
removed, there was a rapid and complete cure. 
Forman 29 " also observed cases of epilepsy in 
association w ith pollinosis, and relieved by an 
allergic regimen Clarke 2392 and Rowe 2999 
reported cases of convulsive seizures due to 
inhalants (animal emanations, pollens) along 
with foods According to van Leeuwen, 
epileptic attacks can also be evoked by drugs. 

Clarke 2892 states that infantile convulsions 
are not infrequently due to allergic reactions 
of the central nerv ous system 

It must be bome in mind that in epilepsy, 
as in migraine and in numerous other condi~ 
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tions that are at least occasionally due to 
allergy , theresu'ts of skin tests are by no means 
conclusive They may serv e as starting points 
for further search for the causative allergen 
but they must always be confirmed or dis 
proved by the outcome of elimination and re 
exposure tests 

In cases in which an allergen cannot be 
definitely demonstrated but in which an under 
ly ing food allergy is nev ertheless strongly sus 
pected, both Dattner 5000 and Singer***' recom 
mend search for the allergen by means of the 
propeptan diet (see p 190) Other authors 
advise treatment with peptone or tuberculin 
injections Still others recommend a Letogemc 
diet, glutamic acid to acidify the unne, and of 
course, anticonvulsants 

4 Other Central \er\ous Svsteii 
Manifestations 

Patients suffering from recurrent angio 
neurotic edema not infrequently present certain 
cerebral manifestations appearing either con 
currently or alternately with those of the 
skin or subcutaneous tissues According to 
Quincke *™ these conditions are due to edema 
of the pia encroaching upon the cortex 
Osier 3C0 * Quincke*” 4 Oharo,* 881 and van 
Bogaert 3003 reported the appearance of transi 
tory paralysis of the oculomotor nerve 
hemianopsia, optic neuritis, retrobulbar neu 
ntis, evanescent aphasia, hemiplegia con 
vulsne seizures and partial unconsciousness 
Rare cases include intermittent amblyopia 
due to allergy to garlic (Rowe and Richet* 93 ') 
and amaurosis relieved by avoiding milk 
com and banana (Rowe and Richet* 937 ) 

Occasional the cerebral symptoms in jia 
tients with angioneurotic edema are suggestive 
of those seen in serous meningitis (Vaughan 
and Hawke* 117 ) However similar memngo 
cerebral manifestations hav e also been observed 
in the course of serum sickness (3 cases of 
Mason 5004 ) and in hypersensitiveness to milk 
(Kennedy ****) without angioneurotic edema 

Ratner 3003 recognizes three ty pes of menin 
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gitis resulting from serum injections serum 
sickness meningitis due to extrathecal injection 
of serum and complicating an ordmarv gen 
erahzed serum sickness aseptic or serum 
meningitis which results from the primary 
contact of the serum with the meninges after 
intrathecal injection and which is not an al 
lergic response and allergic meningitis fol 
lowing intrathecal injection after previous 
sensitization and fulfilling the criteria of an 
allergic reaction The last type can even be 
elicited bv an intravenous injection provided 
local sensitization of the meninges has been 
previously established 
Paraly sis of cerebral origin simulating vascu 
lar lesions may be due to angioneurotic edema 
of the brain caused by injection of foreign 
serums as well as by internal absorption of 
allergens Cases of hemiplegia following sero 
therapy have been reported by Morichau 
Beauchant and Fagart oos Lerond 3007 Ken 
nedy 3003 Bassoe, 3003 Faillas 3010 and others 
The paralyses are not always of short dura 
tion Thus R mkelman and Moore 2920 re 
ported the case of a y oung man w ho complained 
of weakness of the right side of the body coming 
on slowly during a period of seven days The 
condition was found to be attributable to 
hypersensitiveness to seafood Paralyses due 
to food allergy were described by many 
authors One of the writers own cases— with 
numbness of both extremities of the left side 
due to hypersensitiveness to pork— may be 
regarded as of cerebral allergic origin In 
general, however opinions differ as to whether 
the lesion in these cases is an urticarial edema 
of the cerebrum or of the sheaths of the pe 
npheral nerves Examples will be presented 
YTi ‘Alt WiV/tvYfig HttVlOTi 

Encephalomv elitis follow mg the use of 
serum was reported bv Rinkelman and Got 
ten, 30 1 memngocerebral manifestations attnb 
utable to hypersensitiveness to milk bv 
Kennedy ’”* Ferraro 301 * believed that the 
brain changes which he observed in two cases 
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of post-scarlatinal encephalitis were allergic 
in nature. 

Acute cerebral edema as a local allergic 
phenomenon was reported by Espejo and 
Voto-Bemales 1229 in three cases following the 
third injection of neoarsphenamine. The prod- 
romal symptoms included headache, vomiting, 
epigastric pain, diarrhea, and insomnia, while 
the acute manifestations were apoplectic, con- 
vulsive, or pseudoepileptic. Both Rowe 5999 
and Crowe 30 ' 1 described instances of cerebral 
edema due to foods and controlled by elimina- 
tion diets. 

Ferraro 3011 introduced the concept that 
demyelinating diseases, especially of the acute 
form, are the expression of a cerebral allergic 
reaction. He based his contention on the fact 
that in these conditions one finds the funda- 
mental histologic features of cerebral allergy. 
This viewpoint, in his opinion, opens new 
avenues to the interpretation of the patho- 
genesis and histogenesis of multiple sclerosis, 
diffuse sclerosis, and the acute encephalo- 
myelitides. Hurst 30,3 reviewed the question 
of allergy and demyelination and expressed the 
opinion, based on original animal experiments, 
that at the moment final conclusions do not 
appear to be warranted. 

A case of periarteritis nodosa of the cerebral 
v essels with decerebrate rigidity and extensive 
encephalomalacia in a 5-year-old child was 
described by Malamud. 3015 At necropsy, 
massive necrosis of the cerebrum was found. 
Microscopic examination revealed typical 
changes of periarteritis nodosa in the smaller 
meningeal arteries, with similar lesions in the 
heart and other organs. Since periarteritis 
nodosa is now considered as due to an allergic 
reaction of blood vessel walls, Malamud as- 
sumed that the clinical symptoms and path- 
ologic lesions present were a general allergic 
reaction of the brain tissue. 

There is sometimes a multiplicity of nervous 
symptoms in allergic states that cannot pos- 
sibly all be accounted for on the basis of a 
single lesion. Thus, Winkelman and Moore 39 ' 11 
reported a case in which the manifestations 
included diplopia, weakness of the right side 
of the face, ringing in. the ears, vertigo, stag- 
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gering gait, and attacks of yawning. The 
patient remained free of symptoms as Jong as 
he abstrained from seafood. 

Finally, a number of inexplicable nervous 
manifestations — including irritability, mental 
obtundity, and isolated cases of various forms 
of psychic disturbance — may perhaps be of 
cerebral-allergic origin. However, it must be 
stressed once again that this diagnosis is not 
to be made without confirmation by the results 
of appropriate elimination and re-exposure 
tests. In this category are, for example, a 
case of insomnia attributable to oranges and 
blackberries (Rowe and Richet 2581 ), insomnia 
due to milk and in other instances to chocolate 
or cauliflower (Adelsberger and Munter 1059 ), 
cases of hypersomnia and one of narcolepsy 
(Urbach and Wilder 3017 ) ; seasonal somnolence 
due to ragweed pollen, unaccompanied by 
symptoms of hay fever or asthma (Stern- 
berg 1990 ), recurrent attacks of mental con- 
fusion caused by dog and cattle hair 
(Clarke 2895 ); and in addition, certain cases of 
uncontrollable yawning observed by the auth- 
ors (it is to be noted that the last-named 
symptom is also a frequently observed prod- 
romal sign of anaphylactic shock) Moreover, 
according to Dattner, 3009 many cases of 
anxiety and compulsive states and of mental 
depression are due to hypersensitiveness to 
foods. Vaughan 3013 holds that this may be 
the cause of many otherwise inexplicable mani- 
festations of fatigue, particularly in children. 
He cites the case of a young woman who was 
always unspeakably tired so long as she ate 
dishes made from wheat flour, but who became 
a veiy energetic person when she excluded this 
food from her diet Practically identical 
observations were made by the present writers. 
Cases of otherwise intractable fatigue have 
been seen to vanish when the nutritive allergen 
was eliminated from the diet or when propeptan 
was administered. 

According to Clarke 2892 numerous cases of 
high-strung, nerv ous, unruly, disagreeable, and 
even incorrigible children, who showed none of 
the accepted manifestations of allergy, have 
been found to be hypersensitive to foods — 
most commonly wheat Proper therapy 
changes their attitude toward Ji/e and restores 
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a nonnal personaht\ Alvarez and Hin 
shaw utel slate that food can at times produce 
mental depression dopmess and a number of 
cunous sensations in the head It has been 
repeatedh suggested that cvchc vomiting in 
children is due to a cerebral reaction rather 
than gastro intestinal allergx and ma\ be a 
sort of precursor of adult migraine Kennedv 
and Williams 9 s have e\en ad\anced the 
hypothesis that stammering is often a svmptom 
of allergx But Forman 3 " 20 disagrees holding 
thatitma\ mereh be due to the nervous strain 
under which the allergic child suffers 
Rowe *** has emplov ed the term allergic 
toxemia to designate svmptoms character 
lzed b) fatigue mental confusion dopiness 
inabihtx to concentrate irntabihtx general 
ized bodx aching and chillines? occumng in 
various combinations and degrees He holds 
that meningeal and especiallx cerebral edema 
and possiblx vascular spasm with reactions m 
other bodx tissues are probablx responsible 
It is due chieflx to food but also to pollen 
allergx Other allergic manifestations are 
usuallx present Among the psx choneurotic 
disturbances due to cerebral allergy he lists 
restlessness incorngibilitx bursts of temper 
phobias drowsiness nightmares inattentive 
ness and restlessness during s’eep These 
usuallx occur m children Randolph 3 "** ob 
served a senes of cases of fatigue and weakness 
unrelieved bv an adequate or even excessive 
amount of rest and chieflv due to uncontrolled 
food sensitmtv Other nerv ous svmptoms 
such as mental sluggishness vaganties of 
memory irritability crankiness and various 
degrees of emotional depression were frequent 
concomitants Some patients exhibited ab 
normalities of the blood cells (Randolph and 
Gibson 103 *) but complete examination was 
usuallv negative Although the condition re 
sembles a psy choneurotic disturbance it max 
be recognized by the high incidence of other 
allergic disorders or of a past history of al 
lergic disease and the results of elimination 
diets and careful feeding tests Any age group 
may be affected 
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Ferraro 9 suggested the possih litx that 
allergic reactions max be the basis i r some 
acute mental up«°ts through allergic shocks 
originated bv autogenous mechanisms in 
which the brain might represent the shock 
organ Because such a pathologic state is 
reversible in its mild and initial stages edema 
swelling perivascular reaction) its apj earance 
and disappearance max be reconciled w th the 
onset and clinical remission of acute mental 
episodes The field of allergx in both its 
clinical and pathologic implications max thus 
constitute a nes\ and fertile realm of investi 
gation in psv chiatrv 

ZeJer 35 " studied the electroencephalograms 
of a group of patients with hav fever asthma 
urticaria and rhmopathv Alterations of the 
wave components consisting of abnormallv 
fast or slow records \ ere found in 39 per cent 
of these ca=es in comparison with 20 per cent 
of normal subjects While the altered brain 
waves are not diagnostic of allergx thex occur 
w ith a higher incidence in allergic persons than 
in nonallergic In the cases of hax fexer 
electroencephalograms were made before dur 
ing and after the hax fever season but the 
onlv change noted was that during the season 
the waves indicated increased muscle activitv 
due to increased muscle tension as a separate 
entitv superimposed on the brain wave 

C PERIPHERAL \ER\ 01 S SV STEW 

\euntic or neuralgiform manifestations 
even when appearing during the course of or 
as sequelae to allergic diseases are to be re 
garded as of allergi origin only when thev 
subside on elimination of the antigens and re 
appear after re-exposure to them 

Thus Matfileu'' 7 '*' reported the case of a 
man who developed respiratorv difficultv un 
consciousness and a nght brachial plexus 
palsv after ingestion of crabmeat Flinch de 
scribed a case in which ingestion of 0 a Gm 
of Camembert cheese elicited among other 
allergic sv mptoms an attack of lumbago that 
was so painful that it caused the patient to 
faint In a patient reacting to pork with 
urticaria the present writers found that both 
the cutaneous and neuntic manifestations 
could be deliberatelv evoked bv ingestion of 
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this food, and could be inhibited bv admin- 
istration of specific propeptans Xeuntides m 
the regions of the upper and lower extremities 
are sometimes observed in hay fever (those 
appearing only after therapeutic pollen injec- 
tions are naturally not included here) Ken- 
nedy and others have reporter! that thev may 
also sometimes be associated with asthma, 
migraine, or urticaria. A case of facial neu- 
ralgia due to house dust was described bv 
Craft , '-' 7 Rone 5 ” 9 pointed out that neu- 
ralgia, aching distress, and teas often pares- 
thesias due to food allergv may take the form 
of low back or sciatic pain, and mav even 
simulate sacro-iliac and lower lumbar arthritis 
“Algiae allergicae” is the designation given by 
Moreno 103 to painful conditions caused by an 
allergic mechanism In his opinion, certain 
cases of intercostal neuralgia, sciatica, and 
arthralgia may be of allergic origin 

Furthermore, there are some quite excep- 
tional cases in which neuntides or neuralgiform 
pains are the only expression of a hypersensi- 
tiveness; however, this possibilitv is to be 
accepted onh when the patient reveals a 
tendency to other allergic reactions. Thus, 
Dattner 3 ™’ 0 described paresthesias tn the arms 
and legs following ingestion of large quantities 
of oranges and lemons \delsberger and 
Munter' 053 reported a case of allergic neuritis 
due to eating asparagus, another case due to 
coffee, and a third, to milk. Rowe and 
Richet 5 * 7 observed a case of brachial neuralgia 
attributable to hypersensitiveness to wheat. 
Ross 3014 cited a case of peripheral neuntis due 
to hj-pereen sitiv eness to allergens in the 
honey bee. 

Mention must also be made here of a third 
group of neuritides appearing during or after 
serum therapy. These commonly affect 
branches of the cervical and the brachial 
plexus (Kraus and Chanev Robinson, 103 
Do\ le, liH \\ ilson and Hadden 3077 ), although 
cases involving the recurrent laryngeal and 
auditory nerves have been described 
Clarke 7192 states that more than 100 cases 
have been reported. The majority of authors 


Pimsamed irrent 25 1567. 19 jS 
1 Kl RoS3 - A T_ J A&crg) H: S’, 1939 

Eun, W M_ and Chanty. L. B Vrvh Nnnl X P«cduat 
37- 1055, 1937 

*** Robis^ov, L. J Xcw England J Med 216:331.1957 
1 ‘ n WSTN. G-. and Hadpey, S B J.VJf.V 99- 125, 1952 


explain these neuntides as attnbutable to an 
edema m or around the nerve tissue, resulting 
in an ischemic parah sis cf the nerv e trunks or 
penpheral nerves, others, however, attnbute 
them to the toxic substances formed in the 
course of the serum therapy; still others be- 
lieve that they are due to pressure on the nerve 
in the intervertebral canal, resulting from 
either an edema of the sheath at that point or 
Irom an urticaria of the spinal meninges As 
alreadv mentioned, an urticanal lesion of the 
cerebrum can also produce paralysis due to 
allergv Xeuntides are almost alwavs pre- 
ceded bv and at times may be the only clinical 
manifestation of serum sickness These neu- 
rologic complications are usually transitory but 
mav occasional!} persist for from six to twenty- 
four months According to Bennet, a perma- 
nent residual weakness remains in about one- 
hfth of the cases. 

Moreover, paralvses of the brachial plexus, 
and less otten of the peroneal group, have 
frequentlv been encountered Schipkowen- 
skv li ” has collected 80 cases of this sort from 
the literature He believes, however, that 
these conditions are more common than this 
figure would indicate 

In this connection, it must be mentioned 
that mvalgias mav also occasionally be pro- 
duced allergically. 

Pruritus mav be the first and even the only 
expression of an allergic reaction Generalized 
pruritus is notoriously a common forerunner 
of urticaria, lichen urticatus, or dermatitis 
Strictly localized pruritus am can likewise be 
caused allergically Thus, Tuft 1,5 described 
the case of a physician who had marked 
itching and pain m the rectum after each 
ingestion of egg. Other examples of allergic 
pruritus ani are cited on page 678. Schapiro 
and Albert 1070 found in 15 per cent cf their 
cases of pruritus am that elimination of the 
allergens eliciting positive intradermal reac- 
tions resulted m improvement 

Some evidence has been presented showing 
that the severe local tissue reaction in highly 
sensitized experimental animals or m man is 
due in part to degeneration of nerve fibers in 
the area. Thus, Lasowskv and Kogan 703 
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demonstrated that in nonnergic animals the 
damage to the individual nerve fibers can be 
observed only at the peak of the inflammation 
(usually forty eight hours after the beginning 
of the reaction), m hjperergic inflammations, 
on the other hand, as in the Arthus phenome- 


non, the in\olvement of the nervous s> stem is 
both more prompt and far more severe 
Within three hours after the serum is injected 
into the muscle tissue of a sensitized rabbit, a 
great many degenerated nerve fibers can 
be seen 



Chapter XXVII 

ALLERGIC DISEASES OF THE EYE 


ALLERGIC eye manifestations can be of 

^ x-anous origins. They may be due to (1) 
the local action of an exogenous allergen, (2) 
generalized hypersensitiveness, the allergen 
reaching the eye by way of the blood or the 
lymph stream; (3) focal reactions of bacterial- 
allergic origin; and (4) focal reactions attribut- 
able to an underlying metallergic state. The 
precise disease picture produced depends 
largely on which ocular tissue is the shock 
structure. 

It is also possible that certain ocular dis- 
eases may be explained on the basis of the 
Shwartzman phenomenon — local tissue reac- 
tivity to bacterial filtrates (see p. 31). 
Schxvartzman 1019 suggests that the vulnerable 
state may be produced, possibly during the 
course of some insignificant or e\en unrecog- 
nized infection, by bacterial toxins or by 
localized bacterial or virus infections The 
pro\ocati\e factor ma> be bacterial toxins, 
nonbacterial antigen-antibody complexes, or 
live bactena carrying the toxins, and max be 
effective only when reaching the x-ulnerable 
tissue by way of the general circulation 

Any portion of the eyeball or of its cox enngs 
may be mx-olved in an allergic reaction . While 
in many cases only one particular tissue (e g., 
conjunctiva or comea) is affected, others may 
show inxolx-ement of several or even all parts 
of the eye, either simultaneously or succes- 
sixely. Howexer, for purely didactic reasons, 
the allergic manifestations m the xarious 
structures of the eye will be discu-sed sep- 
arately. 


acute form is characterized by an erythema- 
tous swelling, usually of the upper lids, oc- 
casionally, the lower lids are also inx-oixed. 
If the offending agent is not identified and 
remoxed. the disease may become chronic . 



jrxcriviTia BrE to Instillation of 
Xtkopi.ne Eve Drops 

Reaction to patch test » ith 0 1 per cent atropine 
was so severe that it had to be removed after four 


A. EYELIDS 

While the lids do not, strictly speaking, 
belong to the structures of the eye proper, 
mention of the allergic diseases of the eyelids 
xx ill be included here for the sake of complete- 
ness. The lids may be affected alone or along 
xxith other skin areas, or, although quite rarely, 
together xxith one or more parts of the eyeball. 

The most common of all the allergic derma- 
toses of the lids is contact dermatitis. The 

res Sraunnus, G • J. Mt. Sinai Ho~p II- 21, 1944 


It is then characterized by a brownish, parch- 
ment-hke, wnnkled, scaling appearance, often 
accompanied by itching The eliciting al- 
lergen is usually found to be a drug used m the 
eyes, such as atropine {Fig 393), local anes- 
thetics, or yellow oxide of mercury, or nail 
polish, cosmetics, perfumes, and not rarely 
poison ixy. The condition may, howexer, be 
due to a food allergen, such as egg, coming 
into contact xxith the eyelid by way of the 
fingers (Fig. 394). In a series of 36 cases of 
dermatitis confined to the eyelids, Hazen 1131 
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found the following offenders nail lacquer 
orange peel carbon paper -wave set lotion 
hair dye face powder dog hair colJ cream 
sulfur ointment ammomated mercury and 
soap powder Because of differences in the 
thickness and \asculanty of the skin patch 
tests performed elsewhere with the responsible 
contactant may be negative 
Angioneurotic edema may be confined to 
the ey elids or appear there as part of a general 
reaction It quite frequently occurs in s°rum 
sickness but may be due to food or drug 
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5>m{toms vere produced by acc dental contact 
experiment 

hypersensitiveness and to numerous other 
causes 

In occasional instances blepharitis may be 
of allergic origin It is frequently associated 
with chronic palpebral conjunctivitis and some 
times with dermatitis involving the scalp the 
areas behind the ears and the nares Bab 5 5 
was able to identify dust feathers and hor^e 
hair as allergens in this condition Bemeaud * w 
ointments and Bothman 505 cow s milk 
Although hordeoli or styes are suppurative 
lesions such conditions as blepharitis derma 
titis and conjunctivitis of allergic or gin may 
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predispose to their development M reover 
some authorities have speculated that an al 
lergic state may directly underly the j recess 
Ruedemann 3031 attributed a case f recti rn ig 
styes to the eating of chocolate 
Lastly Loevenstein n the lass f his 
experimental vork and of histologic investi 
gations advanced the theorv that chalazions 
are caused by repeated resorption of the 
secretion of obstructed meibomian glands 
Such resorbed material may act as an endoge 
nous allergen the chalazion constituting the 
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local allergic response In one case of recur 
ring chalazions of all the lids associate I vjth 
marginal blepharitis and chronic conjunctivitis 
Bothman 3 " succeeded in achieving a lasting 
cure of all the symptoms bv limiting but not 
entirely eliminating the intake of meat 
B CO\JL\CTI\ ITIS 
Allergic conjunctivitis may be divided into 
three types (Lagrange and De!tbil W3 ) 

The first is the acute edematous form char 
actcnzed by a sudden onset and by edema of 
the bulbar and even of the palpebral conjunc 
tiva with injection of the conjunctival vessels 
itching and lacrimation This condition is 
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*W Lagsa ge H *1*1 Deith l S Ann d ocul I 9 1*W I’» 



Allergic Diseases or Eye 


815 


usually caused by air-borne allergens. It is 
often but not necessarily seen in association 
with other allergic manifestations, particu- 
larly hay fever, as well as rhinopathy and 
asthma of exogenous origin. The secretion is 
slightly mucoid and on examination of the 
stained smear shows a predominance of 
eosinophils. The mucous membrane involve- 
ment sometimes accompanies angioneurotic 
edema of the eyelids. Besides pollen, the 
chief offenders are air-bome fungus spores, 
principally Allernaria and Cladosponum (Si- 
mon 101 ®), and also house dust (Lehrf eld , 5035 
Cohen*’ 3 *). In occasional instances, feathers, 
horse dander, animal hair, and animal blood 
have been found to be the causes. 

Manger, for one, reported a typical case of 
this kind. A pharmacologist who always had 
attacks of asthma and rhinopathy after bloody 
operations on. cats (but not from handling 
uninjured ones) once accidentally got a drop 
of cat's blood in his eye; after a few seconds, 
there were marked swelling of the conjunctivae, 
injection of the vessels, and edema of the 
eyelids, as well as intense pruritus and photo- 
phobia. 

However, the allergen can also reach the 
conjunctival mucosa by way of the blood 
stream, chiefly from the gastro-intestinal tract. 
The following have been proved to be causal 
agents transported by this route: wheat and 
milk (Rowe™), apricot preserves (Strebel), 
fish (Prausnitz and Kuestner* 23 ), horse meat 
(Xicolau), iodides or salicylates (ran der 
Hoeve). For additional references, see Both- 
man. w: 

The various sulfonamide compounds, orally 
administered, are particularly prone to produce 
this type of reaction. The conjunctivitis may 
accompany any of a variety of alieigic re- 
sponses, or may be an isolated finding. 

These conjunctivitides are occasionally the 
vicarious expression of or actually the equiva- 
lent of some other alleTgic disease, such as 
asthma (Vallery-Radot et al. 3037 ) 

Conjunctivitis due to hypersensitiv eness 
need not necessarily be allergic in character; 
some occasional cases are attributable to an 


**’ LEBtrELD. L Arch Ophth 8 350, 1932 
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underlying pathergic state. As an example, 
one might cite the changes in the bulbar con- 
junctiva observed by Bezecny and Bieringer 
in a case of summer prurigo (light hypersensi- 
tiveness due to porph) rin). Furthermore, 
certain conjunctivitides due to bactenal toxins 
might be regarded as Shuartzman phenomena 
in the eye (Sanders 3038 ). 

The second type is the so-called eczematous 
conjunctivitis. It is characterized by derma- 
titis and sw elling of the fids and often of the 
adjacent skin, as well as by profuse lacrima- 
tion, conjunctival congestion, and slight chemo- 
sis. It is caused chiefly by the drugs com- 
monly used in the treatment of eye diseases, 
such as atropine and its derivatives, cocaine 
and its substitutes, including procaine and 
butyn, diomn, eserine, pilocarpine, zinc sulfate, 
yellow oxide of mercuiy , scarlet red ointment, 
and even petrolatum. This form of the condi- 
tion is very often accompanied by marked 
epidermal hypersensitiveness, as shown by 
positive patch tests with the offending sub- 
stances. In addition, other kinds of exogenous 
allergens may also be the causes in occasional 
instances: henna in eyelash dyes (Bab 3303 ), 
orris root (Eggston 3039 ), flowers such as asters, 
dahbas, chrysanthemums (Strebel), primroses 
(Bufe), and even cocobolo wood (Meister), as 
in a patient who played a flute made from 
this material. In such cases, it is often difficult 
to establish the etiology in the absence of other 
allergic manifestations. 

The third type is a chronic recurrent con- 
junctivitis, often associated with redness of 
the free borders of the lids and folhculosis of 
the palpebral conjunctiva, giving rise to a 
\elvetj, boggv appearance, as well as with a 
string}' mucoid secretion It is characteristic 
that bacteriologic investigation does not reveal 
any infection. Pollens (Lemoine 3040 ), feathers 
or foods (Balyeat and Bowen 3011 ), and silk 
(Taub 301 -) are often found to be the allergens. 
Linhart 3013 found that in about one-third of 
his cases of chronic recurrent allergic con- 
junctivitis, comeal involvement could be 
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demonstrated by slit lamp examination, al- 
though not detected on gross examination 

Aside from the eczematous type, skm testing 
should be performed by the scratch or mtra- 
dermal methods, if the suspected allergen is 
such as to make such tests feasible How- 
ex er, it is important to note that in some 
instances of allergic conjunctivitis (or, more 
properl} , allergic conjunctivopathy), skin tests 
may be completely negative (Bemeaud 3 ® 31 ) 
Moreover, ophthalmic tests should be under- 
taken only xxith the greatest of caution and 
xxith high dilutions in xiexx of the danger of 
sex ere reactions It is a feature of ocular 
manifestations, sometimes called conjunctival 
crises, that the violent subjective complaints 
are often m striking contrast to the slight ob- 
jects e findings and also that the symptoms 
tend to recur and become exacerbated The 
presence of an underlying allergy is strongly 
suggested \\hen the secretions in the con- 
junctixal sac are found to contain many 
eosinophile cells 

C VERNAL CONJUNCTIVITIS 

While xernal catarrh is likewise a form of 
conjunctivitis, it will be discussed separately 
here because of its distinctive clinical appear 
ance and pathogenetic background Duke 
Elder 3044 gives the following comprehensix e 
definition of this disease “Vernal conjuncti 
vitis is a recurrent bilateral, interstitial inflam- 
mation of the conjunctiva, of seasonal incidence 
and (as yet) unknown etiology, characterized 
by flat topped papules, usually on the tarsal 
conjunctixa, resembling cobblestones in ap 
pearance, a gelatinous hypertrophy of the 
limbal conjunctiva, either discrete or confluent, 
ac wmpari'rt&'H'} -ttirwaJi vrr» dr» vtiKt\ , vu & vsjt, 
ciated with itching, redness of the eyes, 
lacnmation, and a mucinous or lardaceous 
discharge usually containing eosinophils ” It 
is more common in children than in adults 

There are two types of this disease, namely', 
the limbic and the lid form The former is 
usually localized on the bulbar conjunctixa 
near the limbus, appearing as xesicles xxhich 
may coalesce to form gray crescentic or an 
nular lesions Histologically, this limbic type 
may be compared xxith a wheal as seen in 
allergic reactions of the skm (Bothman 3032 ) 

Dike Eider W S Teitbook ol Ophthalmology 2 1697 1938 


The palpebral type is subdivided into the simple 
follicular, the pavement epithelium (cobble 
stone), and the granuloma or giant cobblestone 
form Pathologic specimens of the conjunc 
tixa show, among other changes round cell 
infiltration, hyperplasia of the fibrous tissue, 
and eosinophils Because of the increased 
activity of the disease during the warm seasons, 
it is often referred to as spring catarrh or 
xernal catarrh 

The many theories concerning the etiology 
of xernal conjunctmtis have been ably cov- 
ered in a recent review of the subject by 
Eber 3045 We are here concerned only with 
those views that attempt to show that the con 
dition is based on a specific conjunctival hyper- 
sensittveness to certain antigens The pro- 
tagonists of these theories are Lehrfeld, 3043 3035 
Lagrange and Delthil, 30 3 4 and Woods 3047 The 
allergic theory is supported by (1) the clinical 
recurrences and the associated itching, (2) the 
climatic, geographic, and seasonal incidence, 
(3) the frequent association of vernal conjunc- 
tivitis with other allergic manifestations such 
as asthma, hay fever, urticaria, angioneurotic 
edema, and neurodermatitis, (4) the reaction 
of the conjunctiva, in patients so afflicted, to 
specific allergens, (5) the fact that subjective 
symptoms are relieved by the instillation of 
epinephrine into the eyes, and (6) the absence 
of bacteria and inclusion bodies, as well as the 
presence of eosinophils in the conjunctival 
secretions Tuft 142 ventures the opinion that 
xernal conjunctivitis belongs to the contact 
types of allergy produced by sensitivity to fat- 
soluble excitants, this concept is well supported 
by Bowen’s 1048 findings that treatment with 
the oily fraction of pollen is often very helpful, 
wJjjJe. tb«. v^atjyi mhshJfi. lptttaus. vs. at ua voJup. 
However, Albert and Walzer 1457 employed oil- 
free extracts of the common allergens in 
petrolatum for patch testing — preparations not 
ordinarily used for this purpose — and elicited 
contact reactions in some cases of vernal 
catarrh that gave negative responses to intrn 
cutaneous tests with the same allergens A1 
though a high percentage of reactions to silk- 
worm and feathers was obtained with this 
method in children with vernal conjunctivitis, 

MU Ebe* C T J M woun XI A 39 tJl (912 
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these authors were unable to demonstrate an 
etiologic relationship. Further studies are be- 
ing pursued with this technic. In any case, 
the majority of investigators are of the opinion 
that certain predisposing factors — particularly 
endocrine disturbances and imbalance of the 
autonomic nervous system — are necessary to 
pave the way for sensitization of the con- 
junctivae. 

There is some disagreement as to the nature 
of the allergens most commonly involved. 
Lehrfeld and Miller, MW using the intradermal 
method of testing, found dust, feathers, silk, 
tobacco, wool, goat epithelium, orris root, 
kapok, and pollen to be the substances most 
frequently eliciting positive reactions. In ad- 
dition, many patients responded clinically to 
ophthalmic tests with the dry pollens of grasses. 
In Bowen’s* 0,8 senes, likewise, 40 per cent of 
the patients were found to be sensitive to 
pollens. Marton* 050 described four cases of 
severe vernal conjunctivitis with negative or 
only faintly positive scratch and intracuta- 
nous tests to pollen How ever, since the onset 
of the condition corresponded to the pollination 
seasons, they were given intensive treatment 
with the appropriate pollen extracts, rapidly 
reaching a dose of 1 to 2 cc. of a 1:50 dilution. 
Excellent therapeutic results were achieved. 

The senior author observed a 5 year old boy 
who gave negative cutaneous and intracutane- 
neous tests. However, conjunctival tests with 
ragweed were maximally positive. Ragweed 
hyposensitization by the subcutaneous route 
prev ented the occurrence of the vernal catarrh 
despite the fact that the child had had it for 
three consecutive years. Other authors, led 
by Cooke,* 051 discount the theory of pollen 
etiology. Cooke, how ever, developed the con- 
cept that vernal catarrii is an allergic condition 
analogous to hyperplastic sinusitis — i.e., a 
bacterial allergy. He based his views on the 
satisfactory clinical improvement following the 
removal of infected foci such as tonsils and 
teeth, and on the response to treatment with 
autogenous vaccines. On the basis of skin 
and conjunctival tests, Feinberg** 4 suspects 
that the disease is due to hypersensitiveness to 
fungus spores. Intracutaneous tests gave rise 
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to delayed-type reactions. Lastly, the theory 
was advanced that vernal conjunctivitis is 
attributable to hypersensitiveness to light 
based on a sensitizing substance, such as por- 
phyrin, present in the organism (Junius, 
Meves). 

The treatment is generally symptomatic. 
Lehrfeld suggests, among other local anes- 
thetics and astringents, the use of phenacame, 
3 drops of a 1 per cent solution as frequently 
as necessary, followed immediately by 3 drops 
of 1:1,000 epinephrine. For removal of the 
mucoid discharge from the conjunctiva, flush- 
ing with a cold saturated solution of boric acid 
is recommended. If the pathologic changes 
in the tarsal conjunctiva ha\e reached an 
advanced stage or if a comeal ulcer is present, 
it is advisable to resort to the aid of an oph- 
thalmologist for topical or surgical treatment. 

In cases in which specific positive reactions 
are elicited by means of skin or preferably 
ophthalmic testing, the excitant should be 
eliminated, when this is impossible hyposensi- 
tization should be tried As mentioned above, 
Bowen* 048 reported good results with the oily 
fraction of pollen, while extracts containing 
only the aqueous principle were found unsatis- 
factory. However, patch tests with the fat- 
soluble excitants were invariably negative. 
Furthermore, Cohen* 0 * 8 obtained good results 
with injections of house dust extract in a case 
in which instillation of a drop of the dilute 
extract in the e> e called forth a marked ocular 
reaction, although the scratch test was com- 
pletely negative. 

D. PHLYCTENULAR KERATO- 
CONJUNCTIVITIS 

Ever since the basic experimental work of 
von Szily, 3035 the view has been generally 
accepted that phlyctenules are the result of an 
allergic reaction taking place in the cornea and 
conjunctiva (Woods 511 ). It was formerly be- 
lieved that this occurred only as a result of 
sensitization arising from a small early tuber- 
culous focus in the ev e, or as a part of a general 
hypersensitiv eness to tuberculoprotein from 
lesions elsewhere in the body. However, 
Schieck observed phhctenules in an eve in- 
fected with gonococci, in a patient with a 
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chronic gonococcic arthritis Bothman 3032 was 
able — by means of hyposensitization in 3 cases 
and by the results of elimination diets in 2 
others — to demonstrate that pollens and foods 
respectively were the causal agents 0 Bnen 
and Allen 3053 state that the etiologic agent in 
allergic keratoconjunctivitis ma> be deter 
mined bj the history cutaneous or patch tests 
or the method of elimination A local eosino 
philia maj or may not be demonstrable in 
scrapings from the conjunctiva In 5 cases 
reported bj them the offending allergens were 
orange (with positive patch test and recur 
rence after ingestion of orange) butyn hy 
drous wool fat m an ophthalmic ointment a 
proprietary nasal inhalant and a fur coat, 
respectively Lehrfeld observed cases of al 
lergic phlyctenular keratitis due to strawberries 
and face powder Riehm 3051 confirmed the 
experimental work of Tunaishi and Morelb 
showing that phlyctenules can be produced by 
instillation of the allergen in the conjunctival 
sacs of experimental animals previously in 
jected with protein substances 

Although the tuberculous character of phl> c 
tenules in the overwhelming majority of cases 
has been definitely established, Moro and 
Keller 120 point out that the condition is of 
parallergic origin in occasional instances They 
called attention to the fact that phlyctenules 
not infrequently develop simultaneously with 
the appearance of hypersensitiveness to tuber 
culm Furthermore, a metallergic mechanism 
ma> be involved Thus Hubert reported that 
he succeeded in inducing phlyctenules in tuber 
culous animals not only with tuberculin but 
also with staphylcoccic toxin Guillery made 
the same observation in regard to human 
beings 

E INTERSTITIAL KERATITIS 
As first demonstrated by Wesselj 3055 a 
rabbit given a preliminary intracorneal injec 
tion of horse serum and a dose of 0 05 cc of 
the same antigen into the cornea twelve days 
later, will develop severe keratitis and intis 
within twenty four hours According to von 
Szily, 305 " the same reaction will invariably 
appear if the reinjection is made intravenously 
In man, interstitiat keratitis has been traced 
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in occasional instances to allergic influences 
Mauksch 3050 Anneberg 3 57 and B itl man 10 ’ 2 
found hypersensitiveness to pollen to be the 
underlying cause in their material \\ oods TOSS 
reported 2 cases found to be due to corn dust 
and relieved by hyposensitization with corn 
extract In a farmer Noe 3059 observed four 
attacks of keratitis each direct Ij associated 
with working w ith corn it was found that corn 
smut was the allergen and the patient was 
cured by hyposensitization with com smut 
extract Bothman 303 2 had a patient sensitive 
to molds and prevented further attacks by 
treatment with a specific extract The pres 
ence of food allergy w as demonstrated by Dean 
and his associates 3060 in 6 cases first b> 
relieving the s> mptoms by means of w ithdraw al 
of certain foods from the diet and then by 
reproducing the clinical manifestations by 
deliberate feeding Lemoine 3361 similarly dem 
onstrated the existence of food allergy in 2 
instances 

Parlato 3082 observed a nun with corneal 
ulcers caused by hj persensitiveness to the 
sachets used in church vestments the patient 
gave positive reactions to orris root Moran 3063 
and others reported the same condition in 
association with severe dermatitis of the face 
due to the application of hair dye to the e> e 
brows and lashes 

A particularly interesting question is whether 
interstitial keratitis in cases of congenital 
syphilis may have an allergic pathogenesis 
There are three different views Iger 
sheimer 1797 postulates that the spirochetes 
present m the corneal tissue of the congenital 
syphilitic are resorbed and thus sensitize the 
corneal parenchyma This takes place with 
out calling forth any manifest reaction But 
when new spirochetes coming from organs 
newly involved by the specific infection reach 
the hypersentive corneal tissue by way of the 
blood stream thej elicit an allergic reaction 
in the cornea Schieck 1796 on the other hand 
assumes that the numerous spirochetes present 
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in the comeal tissue of the congenitally luetic 
infant remain quiescent, while the rest of the 
organism gradually acquires immunity to the 
spirochetal antigen, and that any accidental 
cause, such as minor trauma or infections, will 
suffice to unite the antibodies and the intra- 
corneal deposits of antigen, thus evoking a 
local allergic reaction. While these two theo- 
ries regard the spirochetes as the antigenic 
substance, Loewenstein 8 ** champions the 
opinion that parenchymatous keratitis in the 
congenitally syphilitic individual is attributa- 
ble to an auto-endogenous allergy resulting 
from resorption of altered comeal protein 
Nothing more than a slight local trauma or 
the invasion of the cornea by blood-borne 
irritants is required to cause the resorption 
to begin anew, and thus the development of 
allergic keratitis. That metallergens can also 
play a causal role was demonstrated experi- 
mentally by Loewenstein: luetic rabbits re- 
sponded with parenchymatous inflammation 
to intracorneal injections of foreign serum. 

The results of recent investigations would 
seem to suggest that patients with tuberculous 
keratitis are very hypersensitive to tuberculin 
and that fluctuations in the degree of im- 
munity often parallel the clinical changes. 
Riehm, Koellner, and others were able to 
reproduce the disease picture of tuberculous 
keratitis (as well as conjunctivitis) by means 
of repeated instillations of tuberculin into the 
eves of infected rabbits. 

According to Loewenstein, the parenchy- 
matous keratitis developing in the course of 
long-standing trachoma may be regarded as 
wf avitw-endogenons-aWcT^c origin. This 
group also comprises the inflammations of the 
cornea, described by Loew and Friedberg, 
that appear after keratoplasty, iridectomy, 
and other operations in which injury to comeal 
tissue occurs, producing alteration of the 
protein. 

Bereston and Baer 1 * 5 reported 2 cases of 
bilateral keratoconus (conical cornea) asso- 
ciated with neurodermatitis. In both cases the 
cutaneous involvement was almost universal, 
and these authors postulate th3t the ectoder- 
mal allergic changes aLo affected the cornea, 
with resultant thinning of the central portion. 
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Keratoconus may be a hitherto unrecognized 
ocular complication of sev ere neurodermatitis. 

F IRITIS AND UVEITIS 

Throckmorton ,r * B had occasion to keep 
under observation a case of iritis precipitated 
by a violent anaphylaxis elicited by the second 
injection for immunization against typhoid 
fever. The symptoms disappeared after four 
weeks and did not recur until sixteen years 
later, w hen a second severe anaphylactic shock 
occurred after administration of antitoxin for 
laryngeal diphtheria This corresponds per- 
fectly to the experimentally induced anaphv- 
lactic iritis which von Szilv* 51 achieved by 
means of intracorneal reinjection of horse 
serum in sensitized animals. But when the 
reinjection is made into the vitreous or the 
anterior chamber, the subsequent allergic reac- 
tion involves principally the uvea (Kuemmel) 

Manifestations of hypersensitiveness can be 
elicited not only in previously specifically 
irritated eve structures, but also in sites that 
have been exposed to nonspecific irritation. 
Riehm** 1 demonstrated this in the following 
way Rabbits were allergized by subcutane- 
ous injections of horse serum, during the 
incubation period, the eye was irritated by 
repeated contustons of the eyeball, so as to 
produce a traumatic uveitis. Subsequently, 
after complete retrogression of all manifesta- 
tions of irritation in the injured eye, intrave- 
nous administration of the antigen brought on 
an allergic uveitis. 

It seems likely that allergic mechanisms also 
plav a rdle in those chronic forms of intis and 
uveitis, as well as conjunctivitis, that are 
maintained, continuously or in recurrences, by 
foci of infection. Riehm assumes that the 
involved tissues have acquired a special im- 
munologic reactivity to the infectious agents. 
In support of this assumption, the present 
writers submit the following clinical observa- 
tion. A young woman of about 24 years of 
age had been suffering for a number of years 
from recurrent episcleritis and conjunctivitis, 
which had not responded to therapy. Intra- 
cutaneous tests produced a very strong reaction 
to streptococci. The cause of this bacterial 
allergy was found to be deep-seated suppura- 
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tive foci in residual tonsillar tissue radical 
tonsillectomy completely cured the ey e disease 

It should be noted that the hypersensiti\e 
ness need not necessarily be in relation to 
bacterial protein in some instances bacterial 
toxin constitutes the causal excitant Thus 
Sanders’ 038 holds that the absorption of bac 
tenal toxin from a distant focus of infection 
may be responsible for the continued activity 
of an ocular lesion and even for the initial 
inflammation If the amount of toxin enter 
mg the blood stream is quite massive a definite 
hemorrhagic lesion may occur (Shvvartzman 
phenomenon) This is especially likely to hap 
pen in a highly vascularized tissue such as the 
uvea Sanders w orders whether the marked 
vitreous hemorrhage in Eales disease might 
not be explained on this basis 

In addition there are a few additional ob 
servations to the effect that intis can be caused 
by food allergy (Parry 3068 Roch* 1 **) as well 
as two observations reported by Bothman 3032 
in which dust and mold respectively appeared 
to be the allergens 

Moreover in a number of instances intis 
secondary glaucoma or acute comeal edema 
has been observed in patients who were suffer 
ing from severe angioneurotic edema (Barkan 
Rraupa Potvin and Weekers and Barac) 
\\ eekers 3070 called this condition oedemc al 
lergique paroxystique dn globe octdaire 

Lastly this group also properly comprises 
sympathetic ophthalmia and endophthalmitis 
phaco anaphylactica As to the possibility 
than these conditions are due to auto endoge 
nous allergy to altered organ specific uveal 
pigment or to altered organ specific lens tissue 
the reader is referred to the discussion in the 
section on auto endogenous allergy (p 124) 
Sensitization to uveal pigment appears to be 
present m most cases of posterior uveitis due 
to focal infection after the disease has been 
present for a short time This can be shown 
by mtradermal tests w ith uveal pigment The 
solution used for this purpose is the so called 
normal solution a suspension of the pigment 
from one beef eye in 7 a cc of normal saline 
solution inactivated by heating In sympa 
thetic uveitis or sympathetic ophthalmia focal 
infection has to be eradicated in conjunction 
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with desensitization with uveal pigment The 
latter measure will not succeed if the former 
condition is not removed (Gill 50 ) The 
usual pigment solution is employed thera 
peutically by injecting 0 2a cc daily increasing 
by 0 2a cc daily until a maximum of 2 cc 
has been reached at which level it is continued 
until clinical cure has been attained or the 
hopelessness of the case definitely established 

However this theory of auto endogenous 
allergy is opposed by a number of authors 
including Riehm 307 who rejects it on the basis 
of his experimental studies The present status 
of the problem is approximately as folio vs 
There are assumed to be three types of sympa 
thetic ophthalmia in addition to the auto 
anaphylactic (a) The first is an infectious 
form due to invasion by certain uveopatho 
genic micro organisms (b) The second is a 
tuberculo allergic form Meller 3073 succeeded 
in demonstrating the presence of tubercle 
bacilli by tissue cultures in the eye first affected 
and assumed that in a tuberculo allergic organ 
ism a renewed supply of hematogenously 
distributed tubercle bacilli leads to local de 
position of tuberculo antigen and thus to an 
allergic focal reaction expressed as a sympa 
thetic ophthalmia it is claimed moreover that 
not only tubercle bacilli but other foreign 
protein can elicit such reactions of hyper 
sensitiveness m the eye (c) A third form is 
seen in association with sarcoma of one eye 
following regression of the tumor sympathetic 
ophthalmia develops in the previously unaf 
fected eye According to Riehm 3067 the 
uveitis of the second eye is due to an allergic 
inflammation caused by the release of tumor 
antigen he explains the selective involvement 
o't the uvea on the basis o't the 'law formu’iated 
by himself of elective tissue or organ sensi 
tization 

G CATARACT 

As early as 1868 cataracts in patients with 
neurodermatitis w ere described by Rothmund 
Thereafter only occasional reports appeared 
in the literature Ho v ever since Daniel 073 
published his 3 cases in this country and 
stressed the connection with other allergic 
diseases numerous instances have been re 
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ported (10 cases each by Brunsting 3075 and 
Beetham, 3076 2 cases each by Sulzberger 3 ’’ 77 
and Appelbaum, 3073 in addition to many re- 
ports of single instances). Up to 1943, accord- 
ing to Carletoti, 3079 a total of 46 cases of 
cataract complicating neurodermatitis had 
been reported, to which 2 additional cases 
were contributed by McDannald. 3050 Another 
severe case was recently observed by the 
senior author. Nearly all these patients had 
rather severe neurodermatitis, generally ac- 
quired in childhood, and some of them had 
asthma or ha\ fever as well. Although the 
shin manifestations usually begin in infancy, 
the cataract does not appear until later, in the 
second and fourth decades of life. 

It is now generally agreed that these cata- 
racts are analogous to the vv ell-known lenticular 
opacities caused by certain drugs, such as 
dinitrophenol, that possess a strong tendency 
to allergize. The real mechanism underlying 
the lesions is not know n. I lowev er, they seem 
to be a part of the same pathologic process 
that is responsible for the cutaneous mani- 
festations. It has been suggested that cata- 
ract formation may be influenced by the fact 
that lens and skin have a common origin in 
the ectoderm. According to this concept, the 
sensitized shin responds to allergenic influences 
with neurodermatitic lesions; the sensitized 
lens capsule, with cataract. 

It is suggested that progressive myopia 
may be on an allergic basis (\Vittich 7w ). 

H. RETINAL ALLERGY 

There have been quite a few observations of 
retinal lesions (macular edema, retinal hemor- 
rhages, and retinal detachment) due to inges- 
tant or injectant allergens, in patients with 
angioneurotic edema or urticaria. Coca 3051 
was the first to draw attention to this re- 
lationship While Bedell 30 ’'’ and Bothman 3033 
observed this occurrence follow ing tetanus anti- 
toxin injections, Plumer, 30 ’ 1 Prewitt, 30 ’ 3 Ba- 

“■* B *VVSTL\C. L A • Arch Dennat & Syph 34. 935, 1936 
"’BrtrHuf. n P Arch Ophtfi 24-21,1940 
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*•** Casleton, A Bnt 3 Dermal 55 83, 1943. 

“•McDhvjU), C E Arch Ophth 30. 767, 1943. 
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*”* Bothxa-., L The 1940 Year Book of the E>e, Ear, Nos* and 
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lyeat, 108 * and Pardee 3057 traced the symptoms 
to hypersensitiveness to food. Two cases of 
retinal hemorrhage due to food allergy were 
mentioned by Wittich.™ Bienstock 3058 re- 
ported scotomata, vitreous opacities, and 
spasms of the retinal blood vessels in himself. 
He was able to prev ent the appearance of these 
symptoms by elimination of certain animal 
proteins from bis diet, and to reproduce them 
at will by ingestion of these foods. A similar 
instance was reported by Berger. 3059 

The senior author had occasion to treat an 
Egyptian colleague who presented retinal 
detachment following ingestion of wheat and 
milk. A propeptan diet served to manage the 
condition satisfactorily 

Transitory visual disturbances occurring m 
cold urticaria (Wilder, 3030 Urbach) are prop- 
erly to be included in this group only when 
the latter condition is of allergic origin. 

In conclusion it must be stressed that, on 
the whole, allergic factors are of primary 
etiologic importance in only a small percentage 
of the cases of retinal detachment. 

I. OPTIC AND RETROBULBAR 
NEURITIS 

Optic neuritis is not unusual in severe 
serum sickness (Mason, 3091 Brown, 3092 Ken- 
nedy 3093 ), and is most likely to be evident 
when the urticarial eruption is at its height. 
This condition is also occasionally seen in 
cases of severe angioneurotic edema. Hayden 
and Cushman 3091 reported an isolated case of 
optic neuritis attributable to food allergy. 

While it is evident that a great variety of 
conditions may cause retrobulbar neuritis, 
diseases of the paranasal sinuses (infection, 
allergy, or allergy complicated by infection) 
may occasionally play an important part 
(Stark, 3093 Hansel 354 ). Kenned)' 3093 described 
a case of retrobulbar neuritis due to pork 
hypersensitiveness 

Regarding hemianopsia, intermittent am- 
blyopia, and amaurosis on an allergic basis, 
the reader is referred to chapter XXVI 
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Chapter XXVIII 

ALLERGIC DISEASES OF THE EAR 


'THE allergic diseases affecting the ear may 
-*• be divided into those involving (1) the 
external auditory canal, (2) the middle ear, 
and (3) the internal ear Our discussion here 
follows this differentiation 
Dermatitis of the ear canal (and of the 
auricle) may be the result of hypersensitn eness 
to drugs used in the treatment of external 
otitis or otitis media Furthermore, the con 
dition may be due to allergy to feathers, horse- 
hair, or kapok, and will disappear when the 
offending pillows are removed from the bed 
Not infrequently, epidermal sensitivity to hair 
dyes, wave-set lotions, fingernail polishes and 
other cosmetics will be responsible In oc- 
casional instances, there is a bacterial allergy' 
to streptococci, staphylococci, or fungi, which 
so commonly inhabit the external auditory 
canal, this bacterial hy persensitiv eness will 
yield to autogenous vaccine therapy, along 
with local antibacterial measures Lastly, 
Stokes 1588 determined that some cases were due 
to food allergy, as demonstrated by improve- 
ment on elimination diets and exacerbation on 
ingestion of the allergenic food 
On the basis of 6 painstakingly observed 
cases, Lewis’ 088 was the first to point out that 
an occasional case presenting the picture of an 
acute otitis media might be of allergic origin 
Proetz 3097 reported similar observations, espe 
cially in children under 5 years, and most 
particularly among weaned, artificially fed 
infants who proved to be hy persensitive to some 
ingredient of their formulas Particularly en 
lightening is the case of a IS month old boy 
who suffered from concurrent middle ear in 
flammation and asthma, adherence to a diet 
shown by tests to be innocuous resulted in a 
prompt cure without any other therapy 
Proetz assumes that the ear manifestations are 
due to recurrent allergic edema of the ty mpanic 
cavity and that this condition is much less 
unusual than is commonly supposed He holds 
that it is responsible, when not duly recognized, 
for many a needless and futile mynngotomy 

ton Lewis E R Ann Otol Rh n A Larjng 38 18S 1929 
1*1 P*oeti A W ibid 40 67 1931 


Jones 3083 reported an instance of otitis 
media in a child in whom attacks could be 
induced by ingestion of nuts I elderman 3089 
saw cases of catarrhal otitis media, complicated 
by mastoiditis, that were markedly improved 
when the causative food (eg, egg, milk) was 
eliminated from the diet 
In 2 cases Noun 3100 showed a definite asso 
nation between chronic otorrhea and specific 
food hypersensitiveness The differentiation 
between swelling of the ear drum due to pri 
mary infection and that caused by a specific 
allergy is of major importance because 
paracentesis tympani is unnecessary for the 
latter type and, moreover involves the danger 
of secondary infection of the middle ear 
Sw elling of this kind will disappear v ery quickly 
on avoidance of the specific antigenic cause or 
on the use of local medication that shrinks the 
membrane Needless to say, an underlying 
allergy is to be suspected in a middle ear 
affection chiefly when the patient presents 
other manifestations of hypersensitn eness 
It should also be noted that allergic states 
may result in edema of the Eustachian tube, 
either as an isolated finding, or more com 
monly in conjunction with such conditions as 
allergic rhinopathy or hay fever Such involve- 
ment may cause a sense of ‘ stuffiness’ in the 
head, impaired hearing, or earache, and may 
simulate the symptoms of otitis media or 
actually result in a catarrhal form of the latter 
disease In some cases, secondary infection 
supervenes, ana' suppurative otitiff motor 
ensues 

In conditions of the inner ear, one is much 
more frequently justified in suspecting allergy 
It has been repeatedly pointed out in the past 
few y ears, especially by Leidler and by Kobrak, 
that the human internal ear can, as a result of 
circulatory disturbances, present clinical mam 
festations corresponding to serous otitis in 
tema In analogy with vasomotor rhinitis, 
Brunner has suggested the term vasomotor 
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otitis interna. However, m view of the fact 
that in the strict pathologic sense no inflam- 
mation is involved, the senior author* 17 sug- 
gested the terms allergic and pathergic 
otopathy. 

The symptoms of this disease can be of 
varying intensity, ranging from clicking sounds 
in the ear, isolated tinnitus aurium, slight 
vertigo, or slight nystagmus, to a clinical 
picture that includes the most severe attacks 
of rotary vertigo, nystagmus of the greatest 
intensity, disappearance of the caloric reac- 
tion, marked tinnitus, and definitely reduced 
hearing, usually of the type of inner- or mid- 
dle-ear deafness. Moreover, these manifesta- 
tions are sometimes associated with cerebral 
symptoms such, as incoordination or pareses 
Finally, extreme nervousness and irritability 
may accompany the ear symptoms (Dean* 101 ). 

Levy reported a case in which buzzing in 
the ears could be interpreted as a reaction to 
dog hair, since elimination of exposure to the 
animal was followed by freedom from symp- 
toms, while these promptly reappeared when 
contact with the dog was resumed. Kobrak 
is of the opinion that at least some instances of 
“eighth nerve crisis” are of allergic origin. He 
described a case, for example, in which the 
patient suffered his initial symptoms during a 
visit to his goose farm in the country. 
Proetz 3097 observed several cases of labyrin- 
thine reaction— with the picture of sudden 
irritation of the vestibule as well as cochlear 
disturbances under certain conditions — that 
were attributable to food allerg}'. Among the 
clinical findings were vertigo, nystagmus be- 
coming more marked on extreme lateral gaze, 
frequent buzzing sounds in the ear, and a slight 
decrease in hearing on the involved side. In 
one of his cases, the patient, a man of 49 years, 
had been suffering from intermittent ringing 
and buzzing in the ears, as w ell as from vertigo, 
for five years; during an attack, a sharply 
circumscribed pale elevated edematous spot 
was found in the nasopharynx. The elimina- 
tion of milk, butter, and cheese from the pa- 
tient’s diet produced complete freedom from 
attacks. It is noteworthy that skin tests were 
of absolutely no value. Jones 3055 saw- a pa- 
tient with chronic allergic labyrinthitis in 

«* Ds«. L W Allergic Denies of the Ear la Fowler. E. P. 
fed )• Medicine of the Ear, New Vork Nelson, 1939. p 497 


whom the symptoms disappeared following 
elimination of milk from the diet. 

Criep 3102 and Clarke 3103 described allergic 
vertigo. They believe that this condition is 
due to edema of the structures of the inner ear. 
The diagnosis is based on the absence of other 
etiologic factors, on a family history of allerg}', 
and on the presence of other allergic manifesta- 
tions, as well as on the finding of blood eosino- 
philia, positive skin tests, and the fact that 
the vertigo is relieved by injections of epine- 
phrine. Vertigo of allergic origin may occur 
either as a single isolated symptom or in con- 
junction with other manifestations, such as 
tinnitus and deafness. 

According to Kuhn 310 * hearing defects are 
not infrequently due to allerg}- (4.7 per cent 
of a senes of 1,022 cases). The following 
symptoms are often noted: fullness of one or 
both ears, loss of hearing or dullness of heanng; 
deep dull pam in the ear, itching in the back 
of the nose and between the nose and the ear; 
tinnitus, vertigo, or nausea, tightness and 
drawing sensations or a deep burning in the 
ear. These very greatly in the same indi- 
vidual as to both presence and intensity from 
time to time If the patient obtains subjectiv e 
relief or if there is improv ement m the audio- 
gram readings after a hypodermic injection of 
epinephrine, allergic investigation is war- 
ranted. Eosmophiha of the nasal secretions 
or blood may be present. 

Of the inner-ear diseases, Meniere’s syn- 
drome is occasionally of allergic origin; in most 
of these instances, the allergen is a food. 
Meniere’s syndrome designates a symptom 
complex characterized by recurring attacks of 
prolonged and profound vertigo, nausea, and 
vomiting, and generally accompanied by 
temporal}- tinnitus aunum and deafness The 
condition is a result of a vasomotor disturbance 
that can be proved to be of allergic origin m 
only a few cases. Most instances are con- 
sidered to be due to a vasospasm on a non- 
allergic basis (Atkinson 425 ), although one-fifth 
or less of the cases may be the result of a 
primal}* vasodilatation, detectable, according 
to Atkinson, 2922 by the skin reaction to an 
intracutaneous test with histamine (see Fig 
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39a) His therapy , based on this distinction 
will be considered below 
It was Duke 31113 who first demonstrated an 
allergic pathogenesis in 2 of his patients Thev 
did not have the Meniere attacks if they 
avoided the foods to which thev were hyper 
sensitive (peas and pears m one case, spinach, 
plums, nine and vinegar in the other) The 
attacks could be experimentally produced by 
deliberate feeding of the offending foods or by 
injection of extracts of these Similar in 
stances w ere reported by Row e and Richet 25 ' 7 
(fruit vegetable, nuts), Balyeat 1 *® (milk 
butter, cheese), Atkinson 1 ** (milk and eggs 
in one case, milk and beef m another) Dohl 
man* 10 * (milk, wheat) Dean* 101 (Cnsco), 
Adelsberger and Munter 10 ** (lobster and 
alcohol taken together, but not either alone), 
and Clarke 2 * 9 * (a number of foods as well as 
kapok, oms root, pvrethrum, and tobacco) 


before each meal) made it possible for the 
patient to partake of these foods u ith impunity 

In addition there have been reports of 
cases m which allergens other than mgestants 
were shown to be the causal agents Thus 
Malone 3107 reported 2 instances one of hyper 
sensitiveness to orris root the other to house 
dust Both were cured bv hyposensitization 
\ andell* 10 ’ described another case of oms 
root allergy 

Not all authors concur in the theorv of the 
vasospastic pathogenesis of the Meniere sym 
drome as outlined abov e particularly in those 
cases that are due to allergy This group 
holds that there is an alteration m the perinea 
bility of the capillary walls in the labyrinth, 
resulting in local angioneurotic edema Autop 
sies on a few such cases have revealed an 
edema of the semicircular canals or so- 
called labyrinthine dropsy (Hallpike and 


Meniere s Sjndrome 

I 


Histamine Sensitive Histamine Insen' tive 

I 

Primary Vasoconstriction 

I 

Primary \ asodilatation Secondary \ asodilatation 

Fic 39o Dual Mechaxism d. M£\tere s Syndrome (Atkinson*®) 


Ihe senior author observed 2 similar cases 
In the first, chocolate was proved to be the 
eliciting agent The patient av oided this 
food and remained entirely free from mam 
festations for six months One day he took 
an amidopyrine suppository for a headache 
Kill b/Miv (ates ?. typwaA tftuk 
started Subsequent study revealed that the 
attack had been elicited not by the drug itself, 
but by the cocoa butter in the suppository 
The second case, which was reported in 
detail in conjunction with Wilder* 017 re 
«embled the picture of a cerebellar disturbance, 
with extreme dizziness and tinnitus aurium 
Eggs, pork, and tomatoes were found to be 
responsible So long as these foods were 
avoided, the patient remained free of svmp 
toms Propeptans in large doses (1 Gm 
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Cairns * 1W Lindsay* 110 ) In this connection it 
is pertinent to note the 3 cases of Dedenng ,nl 
as well as the one described by Wilder and 
the senior author* 017 for thev all presented 
subcutaneous angioneurotic edema along with 
Meniere s syndrome 

D'sU.ma.'x 311 ’ succeeded, in. exolacug, in. tgimea. 
pigs allergic vestibular disturbances that he 
localized in the central vestibular zone of the 
medulla oblongata 

The management of these patients is divided 
mto two phases relief of the acute svmptoms 
and prevention of future attacks l/nfortu 
nately, oral medication can almost never be 
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used because of the nausea and vomiting. 
For the treatment of the acute symptoms, 
Horton’ 54 highly recommends slow intravenous 
injection of dilute histamine diphosphate. 

Technic A 1 cc ampule cf histamine diphosphate 
containing 2.75 mg per cubic centimeter (equivalent 
to 1 0 mg of histamine base), is added to not less than 
250 cc of sterile phv siologic salt solut ion and thorough!; 
mixed This is then given intravenous!; hj thegravitv 
method The rate of flow is adjusted so that 2 8 cc 
enters the vein every minute, requiring not le<s than 
one and a half hours for the 250 cc of solution The 
rate of administration is so controlled as to produce no 
change in the blood pressure or pulse rate Occasion 
ally the patient will note a slight sensation of warmth 
in his face, but this can be controlled hv reducing the 
rate of flow Two or sometimes three treatments are 
given on successive dajs 

Since sodium ions cause fluid retention, w hile potas- 
sium ions are diuretic, Peters and Horton 1 "’ suggested 
that the histamine salt be dissolved in an 0 8 per cent 
solution of potassium chloride, and allowed to flow at a 
rate of onl> 10 to 20 drops a minute These authors 
observed little or no pain along the course of the vein 
as commonly occuia when potassium chloride solution 
alone is given mtravenouslv , particular^ at too rapid 
a rate 

To solve the second phase of the problem, 
avoidance of the offending foods or other 
allergens should be strictly enforced In addi- 
tion, the Furstenberg 1114 regimen has been 
attended with considerable success This 
consists o! a low -salt diet, along with the 
administration of ammonium chloride in doses 
of 3 Gm. (45 gr.) with each meal, three days 
on and two days off. Thiamin hydrochloride, 
3 to 5 mg. (1/20 to 1/12 gr.) three times a day, 
awd nicotinic acid, 50 mg (S’ 6 gr.) three 
times a day have also been recommended If 
these approaches prove ineffective — or if the 
allergens cannot be identified — Horton sug- 
gests an adequate maintenance dose of his- 
tamine diphosphate: 0 275 mg. given sub- 
cutaneously two or four times a week for an 
indefinite period. The dosage should be grad- 
ually increased to this point, as outlined on 
page 228 Employing short courses of intra- 
venous histamine injections, Rainey 51 * 5 and 
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Lillie, Horton, and Thomell 5116 reported con- 
siderable results in most cases The latter 
group noted particular improvement in the 
hearing It is recommended that histamine be 
administered subcutaneously from one to four 
times a week thereafter for an indefinite period 
in order to maintain the beneficial results. 

According to Atkinson, 4:6 histamine is effec- 
tive onlv in the allergic type of Meniere’s 
syndrome. This group responds with a so- 
called positive histamine skin test, while the 
nonallergic group fails to do so The criteria 
adopted by \tkmson for a positive reaction to 
0 01 cc of histamine injected intradermally are 
a wide area of ervthema (V/i to 2 inches, or 
3 8 to 5 cm.), a large wheal (J^ to % inch, 
or 13 to 19 cm.), and the presence of long 
trailing pseudopodia (1 inch or more m length), 
all of these appearing within three to five 
minutes, beginning to fade after twenty min- 
utes, and still apparent at the end of thirty 
minutes. For a control, the same volume of 
physiologic saline solution is injected. On this 
basis, Atkinson 19 ” divides his cases into a 
primary vasodilatation type, and a primary 
vasoconstriction type, followed by vasodilata- 
tion (Fig 395) He holds that the former is 
best treated by histamine desensitization, and 
he prefers the "slow” subcutaneous method. 
A dose of 0 5 mg of histamine base equivalent 
is never exceeded and many patients will not 
tolerate as much He points out that the 
second group may appear to be benefited at 
first by this therapy, since the immediate effect 
of histamine is vasodilator, but that its ulti- 
mate effect, bj inducing resistance of the body 
to its action, is unfavorable (Atkinson 5117 ). 
For these cases, he recommends prolonged 
treatment with niacin (not the amide), at first 
by intravenous, later by intramuscular injec- 
tions, and eventually by oral administration. 
Individualization of dosage is essential, al- 
though average peak dosage may be about 
50 mg. by injection every second day. This 
author holds that migraine may be classified 
on a similar basis. 

However, the validity of this concept re- 
quires confirmation. The frequent occurrence 
of strong nonspecific local reactions to his- 
tamine, even in nonallergic individuals, makes 
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the use of this skin test treacherous More 
over Farmer 4 5 could find no clear evidence of 
histamine sensitivity as determined by intra 
dermal tests read according to Atkinson s 
criteria nor any significant difference between 
an allergic and non allergic group of subjects 
when the reactions were graded according to 
less stringent criteria 

Finally surgical intervention may have to 
be resorted to in instances of extreme and 
prolonged disability that are utterly intract 


able to other forms of therapy although only 
as a last resort It may sometimes be difficult 
to decide on w hich side the operation is to be 
performed Among other approaches that 
have been employed there may be mentioned 
section of the eighth nerve (Dandy) injection 
of alcohol into the laby rinth subtemporal de 
st ruction of the laby rinth and electrocoagula 
tion applied by means of a needle introduced 
into the vestibule (Day 118 ) 

*“• Day K M Ann Int Vied 21 41 194 



Chapter XXIX 


ALLERGIC DISEASES OF THE CARDIOVASCULAR SYSTEM 


r I ‘HE results of experimental and pathologic 
■*- studies of the past few years indicate that 
diseases of the heart and blood vessels are not 
necessarily to be regarded as invariably due to 
degenerative processes or to infectious or toxic 
agents. For it has been proved that, even if 
in only a small percentage of cases, the cardio- 
vascular system may represent the shock tissue 
and accordingly respond with allergic cardiac or 
vascular manifestations that frequently can- 
not be clinically differentiated from those 
resulting from organic or functional disturb- 
ances. Histologically, on the other hand, each 
type presents a characteristic picture. 

Investigations in this direction have been 
undertaken almost exclusively along the bnes 
of experimental pathology, particularly by 
Roessle, Klinge, Rich, and their schools These 
in\estigators demonstrated that repeated in- 
jections of nonbacterial allergens in animals 
can bring about changes in the heart valves, 
myocardium, endocardium, and coronary xes- 
sels, and in the connective tissue of the vascular 
apparatus. The lesions so produced are identi- 
cal with those found in the majority of infec- 
tious diseases in man (Kaiserling 111 *). Kaiser- 
ling and Mathies 5910 stress the significance of 
the neurovegetative regulatory mechanisms 
in the experimental production of allergic con- 
ditions of the vessels. Alterations in the 
circulation and in the neuroxasomotor regula- 
tion explain why the injection of antigens into 
a ligated artery or vein in sensitized animals 
leads to hyperergic thrombo-arteritis (Migou- 
now) or thrombophlebitis (Rinteln) and subse- 
quently to thrombo-angiitis obliterans. Simi- 
larly , Masugi and Sato 3120 succeeded, in 
sensitized animals, in inducing local allergic 
tissue damage in the kidney, with the char- 
acteristics of glomerulonephritis, by injecting 
foreign serum into the exposed renal artery 
and by tightly compressing the artery and 
renal \ein for ten minutes afterward, in order 
to hold the allergen in the kidney. Following 
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interference with innervation so as to paralyze 
xasomotor control, the vasoconstriction and 
the hyperergic vascular reaction in response to 
local administration of the antigen ran a far 
more turbulent course, and similar changes in 
the kidney could now be produced by way of 
the general blood stream. 

Knepper and Waaler 3111 demonstrated that 
physical ox ertaxation — for example, having 
the sensitized animal run on a treadmill — will, 
when even small doses of antigen are injected, 
cause the v essels of the heart to present hyper- 
ergic changes of the nature of arteritis — that is, 
the antigens circulating in the blood react with 
the antibodies principally m a site that is a 
locus muons rcsistenliac 

Lastly, Roessle 2 * 1 * pointed out that in al- 
lergic diseases there are many variations of 
allergic vasculitis, ranging from capillary 
changes to endarteritis obliterans, periarteritis 
nodosa, and pulmonary artery sclerosis. These 
are especially frequent in patients with rheu- 
matic fexer. The experimental evidence that 
rheumatic carditis and rheumatic arteritis, 
including involvement of the coronary arter- 
ies, may be based on phenomena of hypersensi- 
tiveness will be presented in chapter XXXI. 

A. HEART 

Hypersensitiveness of the myocardium was 
demonstrated by Seegal and Wilcox. 31 - Rab- 
bits' hearts sensitized by injection of egg white 
into the pencardial sac were perfused with 
Locke’s solution and tested by addition of egg 
white to the fluid. A characteristic anaphyl- 
actic response occurred, in the form of a 
decrease in the rate of flow of the perfusion 
fluid through the heart. Wittich 3123 actively 
anaphylactized chick embryo hearts. The 
anaphylactic response consisted in a marked 
slowing of the heart rate and cardiac arrest in 
diastole. Hyposensitization resulted, as proved 
by the lack of response follow mg the addition 
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of more antigen Electrocardiographic studies 
of the isolated heart showed decreased ampli 
tude and slow ing of the action The occu rren ce 
of conduction disturbances in animals during 
anaphy lactic shock, ranging from slight delay 
to partial and complete heart block as well 
as auricular and ventricular fibrillation has 
long been recognized Criep 3124 suggested that 
the electrocardiographic changes found in 
guinea pigs and rabbits dunng anaphylaxis 
may be due to myocardial anoxia 
Harkavy 2136 proffered the hypothesis that 
syndromes dependent on vascular reactions 
in the myocardium, pericardium, and other 
serous membranes, expressed by cardiac msuffi 
ciency , constrictive pericarditis or polyseros 
ltis may be attributed to an allergic mechan- 
ism, since such polymorphous reactions are 
sometimes found to accompany asthma 

1 Cardiac Arrhythmia 
Balyeat, 1370 Tuft,* 42 and others have re 
ported simple tachy cardia or extrasy stoles due 
to hypersensitiveness to certain foods the 
condition improved upon dietary restriction 
and recurred when the foods were again in 
gested Duke* 40 * described cardiac arrhyth 
mia in some patients sensitive to heat, cold, or 
exertion these cases responded favorably to 
epinephrine Furthermore, isolated observa 
tions of paroxysmal tachycardia due to an 
underlying allergy have been made (Thomas 
and Post, 31 "- Wittgenstein, 1121 ’ Mussio Four 
nier sm ) However, the relationship may be 
considered as definitely established only if — 
as in the cases recorded by Luna and W lien 
sky 3128 and by Harkavy’ 1 ’ 3 — elimination of 
certain foods from the diet restores the cardiac 
late \ti Tionra'i, lAdft heart aaVum vs a-gam 
accelerated on renewed ingestion of the given 
food Fifteen allergic patients with paroxys 
mal tachycardia, including 4 with electro 
cardiographic evidence of auricular paroxys- 
mal tachycardia and 1 with attacks of auricular 
paroxysmal tachycardia, auricular fibnllation, 
and auricular flutter, were studied by Davison 

• MCmiEP L H Arch lot Med 48 1098 1931 

w**Tso*«s W A awl Post WE JAMA 84 569 19* 


et al 3130 The symptoms were relieved in 7 
cases by elimination of the offending foods 
along with treatment for inhalant allergies 
Other arrhythmias reported include brady 
cardia with a relative prolongation of the PR 
interval and sinus tachycardia interrupted by 
sinus block with a complete momentary cessa 
tion of heart action due to foods (Panto 
hni 5131 ) and nodal rhy thm and bundle branch 
block after 5 grams of acetylsahcylic acid 
with reversion to normal the following day 
(Bloom and W alker 313 ’) 

The writers treated a young man who regu 
larly suffered from paroxysmal tachycardia 
following ingestion of milk butter, or cheese 
administration of the appropriate propeptans 
served to control the condition completely 

2 Angina Pectoris 

Although it is by no means the writers’ 
intention to present angina pectoris as an 
allergic manifestation it may be said, on the 
basis of fairly abundant material in the liter 
ature, that allergically induced spasm of the 
coronary vessels can be a cause of this disease, 
even if only in a small percentage of cases 
Lichtwitz 3133 was probably the first to attribute 
a case of angina pectoris to hypersensitive 
ness (to fish), he succeeded in preventing 
attacks by administering peptones Similarly , 
Werley, 3134 Bienstock, 3(183 von Eiselsberg " 234 
Adelsberger, 1135 Dattner 3(100 and Funck 313 ' 
were able to demonstrate the responsibility of 
foods for typical attacks of angina and to 
prevent symptoms by eliminating the given 
foods from the diets Turnbull 3111 presented 
3 similar patients whose angina was compli 
cated by periodic diarrhea and peripheral 
venous thrombosis The senior writer was 
called upon to treat a physician with severe 
attacks of angina found that the condition 
was due to hypersensitiveness to mi5k and milk 

•i* Davison II M Thohocghman J C and Bow cock H 
Soatls M J & 560 MU 

» ‘ PanTOUvi M Rev Assoc mcd argent 57 286 1943 
an Bloom N and Walker H J Lab A cl a Med 29 59a 1914 
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products, and achieved complete cure by ad- 
ministering milk propeptans. 

However, the allergens need not by any 
means be foods. Thus, Conti 113 * identified a 
cresol-containing mustache dje as a causal 
agent; Shookhoff and Lieberman, 3139 acetyl- 
salicylic acid and, in other cases, ragweed pol- 
len; Puech, 3140 digitalis, and Harkavy, 3ulJU - 
tobacco. Lastly, Duke 1 * 01 described a case 
in which anginal pain was promptly produced 
by exposure to heat and was instantly relieved 
by cold, suggesting a physical allergy as the 
pathogenic mechanism. 

3. Myocarditis (Myocardopathi) 

Sickl u “ assembled 5 cases of interstitial 
myocarditis complicating dermatitis due to 
arsphenamine. He pointed out that the 
lesions exhibited eosinophilic exudates similar 
to those seen in allergic tissue reactions, and 
advanced the hypothesis that the mjocardo- 
pathy developed as an allergic response to 
arsphenamine hypersensitiveness of the heart 
Brown and McNamara 31 * 4 reported a similar 
case of acute interstitial myocarditis compli- 
cating exfoliative dermatitis due to arsphen- 
amine. They, too, suspected an allergic 
etiology. Bahrmann 11 * 3 examined histologi- 
cally the heart of a patient who had been 
hypersensitive to a number of foods and who 
died during an attack of asthma. He found 
subendocardial and intramural collections of 
eosinophile cells in the heart and, in addition, 
an extensive periarteritis nodosa of the peri- 
pheral \esse!s. In the heart of a patient who 
died of asthma, Chafee and his associates" 7 * 
observed acute diffuse myocarditis with the 
most marked infiltration of eosinophilic leu- 
cocytes. 

4. Endocarditis (Exdocardopathy) 

As is well known, many entirely different 
kinds of bacteria are capable of producing the 
same type of valvulitis. The strictly mechani- 
cal-bacteriologic doctrine of metastasis ac- 


,U1 Conti, A - AtU d Soc tomb disc med e biol IS. 121, 1929 
Shookboft, C . and LrTBEJMAN, D L J Allergy 4 506, 1911. 
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S,cn » H • Frankfurt. Ztschr f. Path 49: 283, 1936 
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counts for the endocarditis on the basis of the 
specific characteristics of the bacteria, their 
number, and the degree of their virulence at 
the moment. Surely no one would deny the 
role played by bacteria in the production and 
course of an ulcerative endocarditis, for ex- 
ample; nor would any one overlook the fact 
that myocarditis can be produced by embolic 
metastasis of bacteria, although even such 
simple embolic inflammatory processes are not 
satisfactorily accounted for by a strictly 
mechanical explanation But the concept of 
simple bacterial metastasis has already proved 
unacceptable for the pathogenesis of ordinary 
\emicou5 endocarditis, since in the great ma- 
jority of cases no micro-organism at all can be 
found either on or in the valve tissue Further- 
more, valvulitis has been regarded as the 
result of strictly toxic damage There may 
be some truth to this m certain cases, but it 
cannot satisfactorily serve as a general ex- 
planation for the pathogenesis of a process 
occurring under any of a variety of conditions. 

Endocarditis has often been produced ex- 
perimentally On the assumption that bac- 
teria circulating in the blood will find their 
way directly into the % a Ives during closure, 
attempts were first made to produce endo- 
carditis by means of intravenous injection of 
bacteria. This approach failed. Efforts were 
then made to damage the valves at the same 
time This method was only moderately suc- 
cessful. There was a different kind of re- 
sponse, however, when animals were grien 
repeated injections of the same bacteria at 
definite in tennis, along with valvular trauma. 
Now, for the first time, there were signs of 
real success. What had happened 5 The ani- 
mals had been allergized by preparatory treat- 
ment with the bacteria; the resorption of micro- 
organisms did not, how ever, take place only in 
those organs normally having this function — 
the liver, spleen, bone marrow, and lymph 
nodes. Instead, the range of resorbing endo- 
thelial cells had been enlarged, and those of 
the endocardium and particularly of the valves 
also took part in the process of resorbing 
bacteria. The immunologic response to the 
infectious agent determines whether a ver- 
rucous or an ulcerative endocarditis will 
develop. A successful defense against the 
micro-organisms allows the hyaline thrombi 
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that form on the valves to organize and scar, 
producing the verrucous type In the event 
of unsuccessful defense the thrombosis in 
creases, and progressive ulcerative endocarditis 
develops Therefore according to the present 
concept, an alteration in the reactivity of the 
endothelial cells of the valves is essential for 
the development of endocarditis 

In summary, it can be safely assumed that 
endocarditis is based on an underlying bac 
tenal allergic process 

We are now also able to understand why 
horses being treated for the production of 
immune serums so frequently develop endo 
carditis, and why this does not happen at the 
beginning of the immunization, but only later 
in its course The first injections allergize 
the organism, the bacteria being taken up by 
the endothelial cells of the liver and spleen 
As the injections are continued these cells 
are overwhelmed and the second line of de 
fense including the endothelial cells of the 
valves, undertakes the same function This 
results in endocarditis in the immunized am 
mals (Fig 396), a pathologic condition well 
known to those engaged in producing immune 
serums 

B PERIPHERAL BLOOD VESSELS 
1 Essential Hypertension 

While there is no available evidence to 
prove or disprove the idea that allergy may 
be the cause of essential hypertension, there 
are some reports that would seem to justify 
this assumption, at least with regard to a 
limited number of cases Thus, Waldbott 3115 
reported a young woman with a systolic blood 
pressure of 212 mm of mercury and a diastolic 
pressure of 1 15 After a number of food items 
to which the patient was proved to be allergic 
had been removed from her diet, the blood 
pressure dropped to 145 systolic and 92 dia 
stolic after two years however, it again rose 
to 195 and 118, respectively, the patient 
meanwhile having developed hypersensitive 
ness to other foods Elimination of the latter 
again served to reduce the blood pressure 
Similar cases have been reported by Vaughan 
and Sullivan, Jws Liston,* 1 * * * 7 Gay, 2519 Funck, 3,J ‘ 
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and Bienstoch 30SS According to Price 1050 
some cases of hypertension are aggravated by 
food allergy which may be detected bj careful 
experimentation with the diet in conjunction 
with a study of the pulse record according to 
the methods outlined by Coca It is not the 
total protein content of the diet so much as 
the specificity of some proteins which is im 
portant in this respect, and vegetable proteins 
are more common offenders than animal 
proteins 

Feinberg points out that occasional cases 
of intractable asthma are accompanied by 
hypertension and that the condition in the 
latter improves markedly if only temporarily 



Fig 396 Ulcerative Endocarditis in Horse 
Repeatedly Injected with Streptococcls 
Erysipelatis to Produce Immune Serum 
(after Bieling" 11 ) 

after administration of epinephrine Cooke 
found that such hypertension involved only 
the systolic level and not the diastolic 
In the present writers’ opinion, auto 
endogeneous allergens — that is, substances 
which are formed in the body and to which 
the organism becomes hypersensitive — may 
be assumed to be the cause of at least some 
cases of hypertension The demonstration of 
these substances is, as yet, an extremely 
difficult matter Nevertheless attempts 
should be made to identify them m the untie, 
for example, in the form of proteoses It is 
also conceivable that the beneficial effects of 
strict diets and particularly of a “starvation 
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regimen” in the treatment of high blood pres- 
sure maybe due to the elimination of secondary 
allergens. 

2. Hypotension 

Hypotension is very common in allergic 
states (Kahn** 1 *) and is not infrequently re- 
sponsible for the poor general condition of 
allergic individuals. It may be attributable 
either to a decreased secretion of epinephrine 
or to a reduced production of this hormone. 
Attempts have been made to determine 
whether the blood of allergic individuals con- 
tains less than the normal amount; unfortu- 
nately, the available methods of determining 
epinephrine content are not accurate enough 
to permit of an answer to this question. The 
fact remains, how e\ er, that many allergic 
individuals feel much better subjects ely when 
their blood pressure is more nearly normal, 
and for this purpose small but long-continued 
doses of ephedrine are valuable. Moreover, 
adrenal cortical substance (e.g., 2 tablets of 
cortalex three times a day) may on trial be 
found to give good results. 

A drop in blood pressure has been generally 
recognized as an expression of a severe allergic 
reaction, ever since the basic investigations of 
Widal on the hemoclastic crisis. Moreover, 
it is an invariable symptom of anaphylactic 
shock. 

3. Vascular Spasms 

A considerable mass of evidence suggests 
that allergically caused vascular spasms are 
responsible for a number of clinically different 
disease pictures, the nature of which depends 
in each case on the portion of the vascular 
system affected. These conditions include 
Horton’s 31 * 9 vascular headache (erythromel- 
algia of the head), certain instances of migraine 
and epilepsy, and many cases of Raynaud’s 
disease and intermittent claudication. For 
the sake of brevity, these diseases are discussed 
in other relevant sections. The intermedia- 
tion of cold autohemagglutination as a mechan- 
ism in reported cases of Raynaud’s syndrome, 
acrocyanosis, and symmetrical gangrene of 
the tips of the extremities was discussed on 

b “Kabn,I.S - M J ARec 129.396,1911 

Honox. B T„ MacLean, A R . and Ciuc. W. M : Proc. 
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p 136. Here, brief mention will be made only 
of those periodic attacks of severe pain that 
appear in patients simultaneously suffering 
from such allergic manifestations as inter- 
mittent hydrarthrosis and angioneurotic 
edema. In a postmortem examination of a 
case of this kind, Assmann was able to demon- 
strate a histologic appearance presumably due 
to vascular contractions The condition was 
assumed to be due to an endogenous allergy'. 

4. Thrombo-angiitis Obliterans 
That thrombo-angiitis obliterans occurs 
chiefly in heavy smokers is a fact that has 
long been recognized, and the disease had 
been attributed to the toxic effect of nicotine 
In 1933 Harkavy* 1 * 0 and shortly afterward 
Sulzberger 31 ' 1 suggested the possibility that 
the deleterious effects might be due not to 
the nicotine content nor the poisonous com- 
bustion products of tobacco but rather to 
sensitization to tobacco. These authors dem- 
onstrated that smokers gave a much higher 
percentage of positive skin reactions to denico- 
tinized tobacco extracts than did nonsmokers. 
Friedlander and his associates 31 * 3 reported the 
occurrence of gangrene of the toes in male 
albino rats receiving daily peritoneal injections 
of denicotinized tobacco. These authors be- 
lieve that they thus reproduced, in animals 
that had become hypersensitive to tobacco, 
a disease similar to thrombo-angiitis obliterans. 
By forbidding the use of tobacco, Harkavy 3153 
and Silbert 2 ** relieved patients who gave 
positive skin reactions to tobacco extracts. 
Among the other clinical observations which 
have convinced Silbert 31 * 4 that thrombo- 
angiitis obliterans is caused by smoking in 
individuals sensitive to tobacco are the facts 
that without exception all patients with the 
disease in his experience have been smokers, 
and that it is uniformly progressive in those 
who continue smoking. Harkavy 3112 was able 
to demonstrate the presence of antibodies to 
tobacco in the blood of 44 per cent of the 
cases examined. In addition, both Harkavy 
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and Sulzberger demonstrated hypersensitive 
ness to tobacco in an appreciable number of 
patients with angina pectoris and coronary 
disease 

However the contention that hypersensi 
tneness of the \ascular sjstem to tobacco is 
the basic mechanism in thrombo angutis 
obliterans and coronary disease has been 
disputed Trasoff 3154 W estcott tM * and their 
associates and others found the incidence of 
positive skin reactions to tobacco to be slightly 
higher m a control group of nonallergic smok 
ers and nonsmokers than m the group with 
vascular disease Chobot 3157 elicited reactions 
even in children Peshkin and Landay 3 ■* 8 
regard the frequently observed positive reac 
tions to tobacco antigen in children to be 
specific since their blood contained antibodies 
to tobacco as demonstrated by successful 
passive transfer tests these authors point out 
however, that almost all of these children also 
gave positive skin reactions to pollen They 
assume that tobacco and pollen possess a 
common chemical radical and that this satis- 
factorily explains the hypersensitiveness to 
tobacco 

Thompson 31 ” and h. aide 3140 contend that 
peripheral vascular disease resembling if not 
actually identical with thrombo angiitis oblit 
erans may be the result of an advanced degree 
of hypersensitiveness to dermatoph) tosis 
This concept of course requires further con 
formation 

3 Periarteritis Nodosa 

As early as 1866 Kussmaul and Maier 
described a disease of the arterial walls pre 
senting a peculiar but characteristic histologic 
appearance and according'!} coined a name 
for a disease that manifests itself in a protean 
variety of clinical pictures Gruber 3141 stressed 
the fact that periarteritis nodosa is not a 
disease entity but is to be regarded as a 
hyperergic expression mv olvmg portions of the 
arterial walls of one or more organ systems 
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that have become hypersensitive during the 
course of a prolonged infectious disease For 
many years this condition was considered to 
be a very rare one and was usually seen only 
post mortem by the pathologist Grant 3 * 
who wrote an excellent review found that in 
the seventy four years after it was first de 
scribed only 3o0 cases had been reported 
Nevertheless periarteritis nodosa does not by 
any means seem to be very rare for a great 
number of reports on the subject have ap 
peared in the last few years Thus Wilson 
and Alexander 3183 found that about 200 
authenticated cases were described in the 
literature from early 1940 through 1943 while 
Jones 3141 was able to report as many as 14 
cases in his own experience And although 
the etiologic connection with allergy has not 
as yet been conclusively established the dis- 
ease is so frequently encountered m asso 
ciation with asthma and other allergic mam 
festations (Motley 3lb Cohen Kline and 
\ oung 3,46 Bahrmann 2183 Berger and 
Weitz 3147 Rackemann and Greene 2181 Trasoff 
and Scarf 2 “ Lebow ich and Hunt 3148 Coe 
Reisman and DeHoff 3149 Harkavy 2,82 * ,M 
Baker 2188 and others) that discussion of it 
in this place certainly seems to be warranted 
It must be emphasized however, that much 
of the available clinical material indicates that 
bacterial allergies are here involved although 
recent clinical and experimental evidence in 
creasmgly suggests that nonbacterial antigens 
may be responsible These include particu 
larly drugs and foreign serums and rarely 
foods or pollens 

Gruber 3141 on the basis of experimental 
investigations concluded that periarteritis 
nodosa is a vascular disease caused by cocci 
in the presence of an underlying allergy and 
pointed out that the vascular changes occur 
principally in combination with glomerulo 
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nephritis. Masugi and Isibasi 3170 succeeded 
in producing periarteritis nodosa in the pul- 
monary vessels and in the gallbladders of 
sensitized animals by repeated intra\enous 
injections of Bacterium coli. Bahrmann 3133 
claimed to have induced typical arterial 
changes in rabbits by repeated large injections 
of histamine. Selyeand Pentz 3171 show ed that 
the lesions of periarteritis nodosa in rabbits 
are similar to those of malignant hypertension 
and of rheumatic arteritis, and that each of 
them can be produced by treatment not only 
with foreign serums, but with foreign protein 
of other sorts, as well as with bacterial products 
and with set ere overdosage with desoxycortico- 
sterone acetate. They believe that the devel- 
opment of this disease is merely a response to 
drastic treatment. Intravenous injection of 
horse serum into highly serum-sensitized rab- 
bits was found by Rich and Gregory* 172 to 
result in arterial lesions typical of periarteritis 
nodosa, although infarction from \ascular oc- 
clusion occurred only once, and actual 
aneuiysm formation was not encountered 
Acute diffuse glomerulonephritis appeared in a 
few of the animals. 

Numerous authors have attempted to dem- 
onstrate a relationship to rheumatic fever. 
According to Wilson and Alexander, 1 the 
two diseases are linked together by three facts, 
the frequency' with which both clinical symp- 
toms of rheumatic fever and typical Aschoff 
bodies have been found in periarteritis nodosa, 
the close pathologic similarity between rheu- 
matic arteritis and periarteritis nodosa, and 
the production of the lesions of both diseases 
by similar experimental methods. Fox*' 54 
pointed out that the pathologic lesions re- 
semble those of disseminate lupus erythe- 
matosus, and suggests that both conditions 
may eventually prove to be patterns of reac- 
tion to a variety of antigens in hypersensitive 
persons. 

The failure to detect any infective agent in 
periarteritis, the variety of the clinical symp- 
toms, and the association with blood eosino- 
philia, urticaria, and bronchial asthma — all 
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these have led to the belief that the vascular 
lesion is not the result of a specific disease, but 
rather the expression of a characteristic reac- 
tion of the arterial system, possibly allergic 
in nature and occurring in the course of varying 
infections and toxemias In this connection 
the observations of Clark and Kaplan 3173 and 
of Rich 3175 are of special interest: six pneu- 
monia patients who died after sex ere mani- 
festations of serum sickness due to anti- 
pneumococcus serum, showed fresh lesions of 
periarteritis nodosa at necropsy. The ma- 
jority of Rich’s patients had recened sulfon- 
amide therapy as well, and the possibility 
that the sulfonamides can attach themselves 
to plasma proteins and act as haptens must be 
considered. In a later review of 8 fatal cases, 
Rich 317 -’ found that each had had a definite 
history of h\ persensitive reactions to sulfon- 
amide or serum shortly before death, suggesting 
a causal relationship Moreover, since the 
introduction of sulfonamide therapy there has 
been a marked increase in the number of 
cases of periarteritis nodosa coming to necropsy 
at the Johns Hopkins Hospital Gibson and 
Quinlan 3173 reported a case in which the 
disease appeared to be caused by thiourea 
employed for the treatment of hyperthyroid- 
ism, while Marine and Baumann 3177 observed 
periarteritis nodosa-bke lesions in rats fed 
thiouracil Rich 3173 recently reported a pa- 
tient who had recened Lugol’s solution and 
later potassium iodide because of thyro- 
toxicosis and whose necropsy revealed char- 
acteristic lesions of periarteritis nodosa. In 
this regard it is interesting to recall the older 
studies of Fnedburger and Ito 317 * and Ja- 
cobs 313 " showing that guinea pigs can be 
anaphvlactically sensitized by a mixture of 
iodine and guinea pig serum. Here again, as 
in the case of the sulfonamides, a hapten 
mechanism comes to mind. All these investi- 
gations clearly indicate that these vascular 
lesions may be a manifestation of allergic 
hypersensitiveness. 

«iCu«E, E .andKArtX'. B I Arch Path 24:453,1937 
« A R Roll Johns Hopkin, Ho*p 71 123, 1942 

»■* Idem Proc Inst Med Chicago 15. 270, 1945 
“'•GlBsOS, P C , and QCD.IA'., J T Lancet 2- 119, 194 j 
in Maaci, D . and BanL\.VN, S J Arch Path 39: 325, 1945. 
m Rica. 4 R Bui] Johns Hopkins Ho»p 77: 43, 1945 
“••FBUPBcacE*. E , and Iio, T Ztschr f ImmuniUet»for«b. 

a expel Tbetap ll. 241, 1912 
^wjtcoSs.J L J Immunol 23. 375, 1932 



834 


Allergy 


The fundamental patholog c change is an 
inflammatory lesion involving predominantly 
the medium sized and small artenes and 
usually affecting only a segment of the \ essel 
The condition is characterized by a fibrinoid 
hyaline necrosis of the media and intima of 
the arterial wall by exudative processes that 
fan out from the adventitia toward the media 
and intima and lastly by formation of 
granulation tissue consisting of mononuclear 
eosinophile and neutrophile cells in the 
adventitia (Fig 397) and healing with scar 



Pectoral Muscle (X 130) 

Wall replaced by fibnno d material in hrch 
structural deta 1 s lost nt ma s ollen vessel sur 
rounded 'by ifle zone oi 'leucocytes chiefly po'ly 
morphonuclears Sta n We gert s elast c and 
hematoxylin eosin (Courtesy Dr R T Grant) 


Clinically the disease is infinitely vared 
in nature However the folio vmg svmptoms 
are chiefly present fever chills increased 
sedimentation rate enlargement of the spleen 
leucocytosis marked eosmophilia anemia 
anorexia loss of weight renal symptoms 
poly neuritis poly my ositis and gastro intes 
tinal involvement such as epigastric pain 
vomiting and diarrhea Some authors stress 
the point that a bizarre syndrome particularly 
if many systems of the body are involved or if 
accompanied by prolonged fever of unknown 



Fig 398 Periarteritis Nodosa VrteriolE or 
Dermis (X 400) 

Early acute necrosis med a re| laced by fibnno d 
material ntima s ollen reduc ng lumen to narrow 
Chris invas on 'by poly morp'bonuc'lear leucocytes 
Sian hematoxy I n eosin (Courtesy Dr R T 
Grant) 


formation As a result of these processes origin and by leucocytosis and high eosino 
the walls of the vessels become considerably philia should suggest a diagnosis of periarteritis 
thickened and the lumens markedly narrowed nodosa A hypereosmophilia associated with 

(Tig 398) Many of the vessels show throm bronchial asthma should also arouse a sus 

bosis Other results of the inflammation of picion of this diagnosis In 300 consecutive 

the arterial wall are small aneurysms rupture cases of periarteritis nodosa collected by Wilson 
and bleeding or infarction According to and Ale vander 3163 bronchial asthma was identi 

current opinion the presence of both fibrinoid fied in 18 per cent All but 3 of 47 cases with 

material and a frankly inflammatory cellular asthma showed hypereosmophilia rang ng from 
reaction is required for a diagnosis of pen 11 to 84 per cent with an average of 53 a per 

arteritis nodosa The veins are never in cent Only 9 of la 1 patients without asthma 

volved had hypereosmophilia The onset of asth 



Allergic Diseases of Cardio\ ascular System 


835 


matic symptoms occurred before the age of 21 
in only 11 per cent. If the instances of 
urticaria, rhinopathy, and other expressions 
of allerg}’ were included with the asthma, the 
incidence of allergic disorders accompanying 
periarteritis nodosa was found to be well o\er 
25 per cent. It is of special interest to note 
that in about 20 per cent of a series of cases 
(Schottstaedt 5131 ), skin manifestations ap- 
peared, in the form of urticaria, ecchymoses, 
nodules, ulcerations, and gangrene of the skin. 
It is also significant that the combined de- 
scriptions of Schoenlein’s and Henoch’s pur- 
pura correspond to a considerable extent with 
the characteristics of periarteritisnodosa. Thus 
the preoperative diagnosis m a case reported 
by Singer 31 * 3 was Henoch’s purpura, and in 
Baker’s 118 ' 3 case, Schoenlein’s purpura. The 
marked clinical and even histologic similarity 
between periarteritis nodosa and trichinosis, 
and the difficulties of differential diagnosis 
were discussed by Reimann, Price, and 
Herbut.* 133 They suggest the possibility that 
trichinosis may be the primary factor initiating 
the vascular lesions of periarteritis nodosa 
through an allergic mechanism. The occur- 
rence of periarteritis nodosa in an infant aged 
9 months was reported by Legros 5134 as diag- 
nosed during life. A positive reaction was 
produced by a subcutaneous injection of a 
heated culture of a hemolytic streptococcus 
from the pharynx, and treatment by sulfa- 
pyridine and acet} lcholine led to rapid healing 
of the cutaneous lesions. 

The \aried symptomatology of the disease 
is best shown by the syndromes that have 
been described: Rackemann and Greene 3134 
observed 8 patients in whom severe asthma, 
pain and numbness in the extremities, hemor- 
rhages in the lungs, kidneys, and bowels, also 
purpura and an eosinophilia of from 25 to 
80 per cent, were proved to be due to peri- 
arteritis nodosa. The sjmptoms in a series 
of 12 cases reported by McCall and Pen- 
nock 513 ” included weakness, myalgia, loss of 
weight, palpitation, dyspnea, fever, tachy- 
cardia, hypertension, and abdominal pain. 

"" Schottstaedt, W E. R California A. West Med. 36. 1S6, 

Su.ce*. H A • \rch Int Med 31 $6S, 1927 
«« ULEMAS'!, H A, Paid. A H . and Hr t BUT. P A • JA3IA 
122 27*. 1943 

»«Leg*os,J Arch franc de Pedut 2:112.1943 
«« McCall, M„ and Pen-sock, J H Vnn Int Med 21-623,1944 


Harkavy 3182 described 7 cases of bronchial 
asthma due chiefly to bacterial allergy orig- 
inating from infected sinuses, and associated 
with recurrent migrator}’ inflammatory in- 
terstitial lesions in the lungs, effusions of 
eosinophils, pericardial m\ olvement, and elec- 
trocardiographic abnormalities. These mani- 
festations were reversible and disappeared 
along with the asthmatic seizures in 4 of the 
cases, only to recur with recrudescence of the 
asthma. The presence of eosinophils in the 
sputum and in the serous exudates, as well as 
the histologic evidence of periarteritis nodosa 
in the skin, may be interpreted as expressions 
of a generalized vascular allerg}’ in the tissues 
of the body. Involvement of the coronary 
arteries may produce not onlv electrocardio- 
graphic changes, but also myocardial atrophy, 
infarction, and fibrosis (Curtis and Coffey 5186 ). 

Until quite recently it was generally believed 
that the diagnosis of periarteritis nodosa could 
be made only post mortem or possibly some- 
times when the characteristic histologic picture 
of this disease was discovered accidentally, 
so to speak, in the course of a biopsy performed 
for some other reason, numerous instances 
have recently been reported, however, showing 
that physicians are beginning to think of the 
possibility of such a diagnosis inlra vitam. 
Biopsy of a skin nodule or of a tender area in 
the muscle, usually of the gastrocnemius, 
pectoral, deltoid, or lateral thigh muscles, 
will help to confirm or rule out the tentative 
diagnosis. 

Furthermore, a revision must also be made 
with regard to the prognosis Until lately, it 
was generally assumed that the patient could 
live a year at the very most; now, however, 
cases are known in which recover}’ took place. 
In most of these instances, the patient was 
left with hypertension and a certain degree of 
glomerulonep hritis. 

There is, as yet, nothing like a definite 
therapeutic approach, since the cause of the 
disease is not known. In any event, all foci 
of infection should be combated, and if any 
offending antigen can be identified after a 
thorough investigation, it should be eliminated. 
Patients under sulfonamide therapy should 
be carefully watched so that the drug may be 
discontinued on the first appearance of symp- 
toms of hypersensitiveness. 

n *Cu*Tls,A C , aod Coffet, R M ibid 7:11,1934 



Chapter XXX 

ALLERGIC DISEASES OF THE HEMATOPOIETIC SYSTEM 


A CHANGES IN THE BONE MARROW 

ABELMANN S 3 37 investigations show 
that allergic reactions may cause typical 
responses in the leucopoietic bone marrow 
These comprise (1) an eosinophilia that is not 
paralleled by a peripheral eosinophilia and 
that is independent of the clinical manifesta 
tions, (2) a shift in the leucopoietic marrow 
picture toward a more immature character 
i e , the segmented and stab form granulocytes 
are decreased in proportion to the number of 
metamyelocytes myelocytes and promyelo 
cytes (3) a marked increase m the number of 
reticular plasma cells and (4) a definite 
monocytosis the degree of which is related to 
the relative severity of the clinical mam 
festations 

The changes were found to differ quantita 
tively, depending on whether moderate or 
very severe allergic states were investigated 
(Table 63) Habelmann claims that evalu 
ation of the processes in the bone marrow 
gives a far clearer indication of the existence 
of allergy than does study of the circulating 
blood 

Examination of the bone marrow of 16 pa 
tients with allergic rhinopathies by Erdstem 
et al* ,M revealed \ ery similar changes con 
sisting of intense local eosinophilia with 
deviation to the left of the eosinophils pre 
dominance of myelocytes and promyelocytes 
over normal leucocytes increase m monocytes 
wwi plasma, ceils, iwi <at local 

toxicity including nuclear irritation plasma 
basophilia vacuolation and coarse granula 
tion The reaction was present both during 
acute stages of the allergic disease and during 
periods of improvement According to these 
authors the bone marrow reaction is of value 
for the pathogenic diagnosis of allergic rhino 
pathies as well as for the differential diagnosis 
from related conditions 

In a patient w ith primary pernicious anemia 
and demonstrated sensitivity to liver extract, 

»"Habelm\nv G Kin Wchnsthr » UU VMO 
iim Eudsteiv S F Rev J C and BEtfELU J A An Gated 
de Pat > Cl n Tuberc 4 281 1912 


Rynes and Tocantins 258 speculated that the 
failure of adequate hemopoietic response which 
was noted might be due to an allergic reaction 
of the blood forming organs 

B CHANGES IN THE PERIPHERAL 
BLOOD 

Blood eosinophilia and other blood changes 
in allergic states w as discussed in chapter VII 


Table 63 — Q lantitative Changes in the Bone Marrow 
in Mild and Seiere Allergic States ( Habelmann 3 8 ) 



Percent: 

ige D str 

but on n 

Type of Cells 

Normal 

Slate 

Mid 

A egC 
Slate 

Severe 
AUtr c 

Myeloblasts 

1 0 

1 0 

0 8 

Promyelocvtes 

3 4 

3 4 

10 6 

M> elocytes 




neutrophilic 

12 4 

13 0 

20 0 

eosinophil c 

0 2 

0 6 

9 0 

Metamyelocytes 




neutrophilic 

7 0 | 

tl 0 

14 0 

eosinoph lie 

0 8 1 

4 0 

1 5 0 

Band or stab forms 




neutroph lie 

33 0 

36 0 

12 0 

eosinophilic 

1 4 

6 4 

3 0 

Segmented polymorphonudears 




neutrophil c 

22 0 

10 0 

5 2 

eosinophilic 

2 4 

3 0 

1 0 

Lymphocy tes 

11 0 

13 0 

15 0 

Monocytes 

2 0 

3 0 

7 0 

Lymphoid ret cular cells 

3 0 

3 0 

o 0 

Reticular plasma cells 

o 0 

4 6 

10 4 


blood dyscrasias due to drugs in chapter XIV 
and thrombocytopenia in chapter XXV 
With regard to the hematologic manifesta 
tion of hypersensitive states in general, 
Squier 3 89 points out that ieucopenn char 
acteristically occurs in allergic reactions and 
is brought about in part by redistribution of 
the white cells However in more pro 
nounced allergic responses there is evidence 
that the fragility of the leucocyte is increased 
and that white blood cell destruction occurs 
This mechanism is comparable to the lysis 
of red cells seen m the hemolytic anemia of 

»» SWIM TI V rs n » vr Month 72 67 IMS 
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favism which is recognized to be of allergic 
origin, and in the hemolysis of transfusion 
reactions which likewise depends on an antigen- 
antibody interaction. Allergic reactions may 
be manifested in the blood by leucopenia, 
hemolytic anemia or thromboc> topenia, or at 
times by combinations of these responses. In 
this connection it is pertinent to recall that 
leucopenia occurs during anaphylaxis in the 
guinea pig, dog, rabbit, and pigeon. 

A syndrome which might readily be con- 
fused w ith infectious mononucleosis was defined 
by Randolph and his collaborators. 1031 1190 
Atypical lymphocytes, morphologically similar 
to those seen in infectious mononucleosis, were 
found in the blood smears. These patients 
manifested intermittent spontaneous enlarge- 
ment of the cervical lymph nodes, and some- 
times generalized lymphoid hyperplasia. 
Subjective complaints included unexplained fa- 
tigue, unrelieved by adequate rest, weakness, 
drowsiness, and even deep plains. Allergy to 
foods appeared to be the most important 
etiologic factor. The heterophile agglutinin 
determination was an important aid in the 
differentiation from infectious mononucleosis. 

C. AGRANULOCYTOSIS 

The term agranulocytosis is applied to a 
syndrome that was first described by 
Schultz, 1191 and that is characterized by severe 
tonsillitis or pharyngeal or buccal infection, 
an irregular high fever, extreme malaise, and 
marked diminution or total absence of granulo- 
cytes in the peripheral 6 food. Although this 
disease was apparently very rare before 1922, 
it accounted for more than 1,500 deaths in 
the United States alone in the years from 
1932 to 1934, according to Kracke and 
Parker. 1195 

While the earlier investigators incriminated 
some hidden infection or toxemia, the first 
intimation that drugs, especially those con- 
taining the benzol ring, might be responsible 
was made by Kracke 1191 in 1931, when he 
described a case of acute fulminating agranulo- 
cytosis that appeared after ingestion of large 
quantities of acetphenetidin. It soon became 
clear that the disease was occurring with some 

Rasdouh, T. G, and Hittig, R A Vm J M. 299; 

306, 1915. 

Schcw*. W Deutsche med W chawir 43: 1493. 192? 

“ R. R, tnd Pa Id, F. P J_VS1A. 1*5: 960. 1935 

Kxaco. R.R Am. J Clm Path 1:335, 1931. 


frequency in countries such as the United 
States and Germany, which were being flooded 
with a variety of synthetic drugs after the last 
world war. Thus, up to the year 1935 alone, 
172 cases were reported in the literature, 153 
of them following the use of amidopyrine and 
the rest attnbutable to dmitrophenol, organic 
arsenical compounds, and gold salts. In recent 
years, according to Long," 51 there have been 
recorded 250 cases due to the various sulfon- 
amide compounds. Among the other drugs 
which have been reported as causing agranulo- 
c\ tic angina are causalin, allonal, cinchophen, 
neocinchophen, sedormid, neostibosan, ptas- 
rnochin, bismuth, nirvanol, and lately 
thiouracil. 

Schilling 1194 suggested that this disease 
might be based on an allergic mechanism, 
since similar blood findings are obtained in 
experimental anaphylaxis; and Madison and 
Squier" 91 were able to furnish convincing 
evidence in support of this concept. In almost 
all of these cases, there is a history of three 
distinct circumstances. First, the drug was 
used with impunity for some period of time. 
Second, there was another considerable period 
during which the drug was not taken. Third, 
following administration, after the interval, 
of even a single small dose, there was a rapid 
decrease in the granulocytes. Fitz-Hugh, 119S 
Hunter, 1196 and others also subscribe to the 
assumption that the changes in the bone 
marrow and blood m primary granulocytopenia 
are the result of repeated administration of 
certain drugs to which the patient has become 
hypersensitive, and that the clinical manifesta- 
tions result from secondary bacterial invasion 
of the tissues owing to the continued gran- 
ulocytopenia. In a case of severe agranulo- 
cytosis due to amidopyrine in rectal supposi- 
tories reported by Urbach and Goldburgh, 1197 
the allergization appeared probably to be 
based on a hapten mechanism As a result of 
rapid tissue destruction incident to marked 
anorexia, protein degradation products (pro- 
teoses and peptones) were available for con- 
jugation with the drug, thereby forming a 
complete antigen capable of allergizing the 
organism to amidopyrine. The patient re- 
covered following the use of penicillin. 

9* SamiDG, V' ~ The Blood Fixture, ed 7. St Louis Mosbr, 
1939 

Fit* Hcgh.T J Aon Int Med 8. 1«. 1934 
”* Hriiti, F T. New England J Med 213 663, 1933 

Cmacb, E . and Gocdsctch, H L id press 



Chapter XXXI 

ALLERGIC DISEASES OF THE JOINTS 

A GENERAL classification of joint diseases arthropathy assumes one of the following 
and a discussion of their nomenclature clinical forms (1) a simple arthralgia without 
are beyond the province of this presentation objective clinical signs (2) a manifest non 
These may be found m an article 3198 recently inflammatory hydrarthrosis with periarticular 
issued by the Nomenclature Committee of edema or (3) a condition with all of the char 
the American Rheumatism Association We acteristics of arthritis such as rubor calor 
are not interested here in those arthroses that dolor and functio laesa The disease gener 
are due to nutritional disturbances trauma ally affects sev eral joints and occasionally all 
strains avitaminosis endocrine imbalances of them The most common sites are the 
metabolic disorders and certain neurotrophic joints of the fingers then the hand knee and 
conditions We shall also disregard all joint shoulder joints 

symptoms arising as immediate sequelae to Trom the viewpoint of gross pathology von 
an infection of known etiology (eg tubercu Pirquet and Schick assumed and probably 
losis gonorrhea syphilis influenza) although rightly that the synovial tissue of the joint 
there may sometimes be an allergic interplay presents acute transudations like those lead 
in these conditions owing to previous sensiti ing to urticaria in the skin They based this 
zation of the joint tissues view on the fact that s milar transudations 

In discussing the relationship between al very frequently but not necessarily always 
lergy and diseases of the joints two principal appear simultaneously in other organs as well 
types must be distinguished (a) the strictly as on the fact that the symptoms are transi 
allergic arthropathies in which the hyper toiy and the return to normal is rapid Be 
sensitiveness itself fully explains all the mam cause this condition is not fatal no post 
festations relative to the joints (6) the par mortem studies of the human pathology are 
tially allergic arthropathies in which the available m the literature on the other hand 
allergic component represents only a part of we are well informed concerning this type of 
the morbid process in the total complex joint disease in animals because the latter 
frequently receive injections of bacterial pro 
tein for the purpose of producing immune 
serums or are given repeated serum injections 
for prophy laxis (e g against anthrax) Fig 
ure 399 shows such chronic allergic joint 
changes in a horse used for production of anti 
erysipelas serum 

2 Artur op AT in Due to Resorption of 
Exudates 

When resorption of edema fluid (Gouget 
and Moreau) of pleural exudates (Bezangon 
and de Jong) or of blood following auto 
hemotherapy (Nicolas Gate) provokes joint 
symptoms it may be assumed — provided con 
comitant conditions suggests e of allergy such 
as angioneurotic edema or eosmophiha are 
present — that the picture is that called orthro 
pathie proteimque by French authors This 
is understood to be the result of allergization 
by autogenous protein that has become foreign 

833 


mechanism 

A STRICTLY ALLERGIC 
ARTHROPATHIES 

1 Serum Disease 

,4s early as 1913 Fnedberger and Cede r 
berg demonstrated that reinjection of horse 
serum into a joint of a specifically allergized 
rabbit evoked an acute exudative arthritis 
and periarthritis after about four hours Fur 
thermore Chini showed that after an injec 
tion of a smalt amount of foreign s°rum into 
the knee joint rabbits responded to a subse 
quent intravenous injection with inflammatory 
manifestations m the previously treated knee 
as well as in other joints 
In serum sickness in human beings the 


i ■ Primer on Arth 1 3 P fpared by i Comm tlee of theAme an 
Rheumatism Asso iat on JAMA 111 10S9 1M 
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to the organism and elicits an allergic reaction 
after massi\ e resorption. In other words, this 
constitutes a type of endogenous allergy 

3. Arthropathy Due to Food or Dreg 
Allergy 

Turnbull * 1 * 9 Weil, de Gennes, and Bezan- 
£on , 3300 Freund ,* 201 and AdeUberger and Mun- 
ter lto * observ ed arthropathies following inges 
tion of tish, meat, shellfish, egg, cheese, and 
certain fruits and vegetables, as well as after 


been achte\ed by -\delsberger and Munter , 1059 
for example Tumbull Moi has noted that the 
causative foods are subject to change from 
time to time in a given case, so that the dura- 
tion of relief from S) mptoms on adhering to a 
strict elimination diet may vary from one 
j ear to ov er eight years Thereafter, re- 
evaluation and a different diet are required 
\\ ithin this same category are the not rarely 
encountered joint manifestations in hyper- 
sensitiveness to neoarsphenamme. 



. _ 

Fie. 399 Advanced Arthritis Occtrring in Horse Reft \tedlv Injected with Streptococcus Erysipelutis 
to Produce Immune Sfrum (after Bielingj 


administration of certain chemical substances 
such as iodide, bromide, antipj rine, and salicy- 
lates. Turnbull is inclined to explain these 
Symptoms on the basis of an underlying al~ 
' er £y> since they were consistently found to 
depend upon the nature and amount of the 
antigen, and also in view of the transitory and 
harmless character of the symptoms, as w ell as 
Jhe fact that they were accompanied by 
urticarial manifestations, which, of course, 
definitely suggested the existence of an allerg}’. 
However, positive proof must depend on de- 
liberate elicitation of the reaction by means of 
the suspected agent or agents — as has, indeed, 

TctxsdL. J A J.A VI V. 82. 1757, 1924 
Weil, II. p , Gesves, L de, iad Bczivfos, F Prrsse med 
32. JGS, 1921 

“•Freexd, E Gelenkerkjankungen \i«nna Urban, 1929 


4. Intermittent Hidrarthrosis 

Numerous authors have observed inter- 
mittent transudativ e joint manifestations, ap- 
parently of the most v aned etiologies. Among 
them is a form that, as early as 1903, was re- 
garded bj H Schlesinger as the expression of 
angioneurotic edema of the joints. When in- 
termittent swellings of the joints occur in asso- 
ciation or in alternation with asthma, urticaria, 
angioneurotic edema, rhinopathy, or migraine 
(Bolten), suspicion is certainly warranted that 
the joint involvement is of allergic origin 
- This form of joint disease is characterized 
by periodic swelbngs of the joint*, usually 
lasting from two to five days and then disap- 
pearing completely, only to reappear after a 

exTnvBCU, J A Am J Digest Dis II 1SI, 19*1 
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certain number of days The intervals be 
tween attacks are usually of about the same 
duration— ten twelve or fourteen days The 
condition often persists for years 

Berger 3203 reported a case m which elimina 
tion of the allergens from the diet put an end 
to the intermittent hjdrarthrosis as well as 
to the concomitant angioneurotic edema and to 
the gastro intestinal and vasomotor mamfesta 
tions Additional instances most probably 
of allergic origin were described by Lew in and 
Taub 3204 Service * os and Reed et al 

Thus while certain of the joint reactions de 
scribed above — both those of local allergic 
nature and also the more or less generalized 
articular sy mptoms in serum sickness— repre 
sent experimentally reproducible mamfesta 
tions of hypersensitiveness other joint diseases 
may also be of allergic origin However this 
possibility must be definitely established in 
each case In such instances sensitization 
may take place in various ways through par 
enteral administration of protein extracts 
chronic foci of infection or other and as yet 
unknown causes probably of endogenous na 
ture Either the synovia or the blood vessels 
of the joint may be the site of the antigen 
antibody reaction 

The following approaches are available to 
determine whether or not a given case of joint 
disease is allergic in nature (Berger 3207 ) 

(1) On the basis of the history and physical 
examination an attempt should first be mad® 
to rule out any other etiologic poss bihty 
(eg infectious endocrine traumatic) Deft 
mtely indicative of an allergic origin of a 
joint condition is the concurrent presence of 
typical allergic symptoms in other organs 
moreover the latter may be considered sig 
nificant even if they do not occur simultane 
ously with the arthropathy 

(2) The presence of antibodies may be 
demonstrated by means of skin tests but 
preferably by passive transfer It must be 
stressed however that a positive result demon 
strates only that the individual tested is 


BWBESCE* H JAMA 111 2402 1939 
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mosSesvice \V C Am J Su g 37 121 19JT 
n« Reed A C Cam J L and Rochex F Am J Trop Med 
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hypersensitive to the substance m question 
and the latter nee! not necessarily bear any 
etiologic relationship to the joint disease 

(3) Definite proof can be obtained onlv bv 
means of del berate elimination and exposure 
tests 

B PARTIALLY ALLERGIC JOINT 
DISEASES 

The demonstration of the allergic character 
of an arthropathy is considerably more diffi 
cult in those joint diseases in the etiology and 
pathogenesis of which both allergic and non 
allergic factors are involved 

I Infectious allergic Arthropathies 

There are certain circumstances that have 

for a long time fostered the suspicion that all 
arthropathies observed in association with 
infectious diseases are not necessarily the re 
suit of direct bacterial invasion of the joint 
or joints involved They include (1) negative 
cultures from the affected joints (2) sympto 
matic similarities to serum sickness (fluctu 
atrng character and migratory spread of in 
volvement healing without sequelae) and (3) 
symptomatic dissimilarities from the joint 
changes observed in cases with positive bac 
tenal findings particularly as regards the 
presence of pus and occurrence of ankylosis 
These considerations gave rise to the hypothe 
sis that primarily nontoxic bacterial antigens 
entering the blood stream from some focal 
infection are also capable first of allergizing 
the joints and then after a certain period of 
latency of eliciting an antigen antibody reac 
tion the consequence of which is arthropathy 
(Berger 3 ° 7 ) Conclusive proof of this concept 
has not as yet been furnished and will for 
obvious reasons be difficult to obtain 
Tre berg and Dorst 3 attempted to define 
an allergic type of chronic arthritis usually 
polyarticular with swelling local heat and 
subsequent atrophy of adjacent muscle groups 
The involved joints present a fusiform appear 
ance slight or absent periarticular infiltration 
moderate limitation of function distention 
with fluid and a characteristic boggy feel on 
palpation Roentgenograms shov some soft 
tissue thickening moderate irregulantv and 

»>|IEBE«C J A and I) 1st S E J Lib A Cl n M«1 15 
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narrowing of the joint surfaces, but no exten- 
sive newbone formation. Pain is rarely se- 
vere and the patients seel, treatment because 
of the appearance of the joints and the limi- 
tation of activity. The joint fluid is thin and 
straw-colored, and the cell content is low, 
representing chiefly lymphocytes and large 
mononuclears. The patients show late reac- 
tions to skin tests with autogenous vaccines 
prepared from cultures from foci of infection 
(teeth, sinuses, tonsils, pharynx, or gastro- 
intestinal tract), and improvement has fol- 
lowed autogenous vaccine therapy. The sensi- 
tization of the joint is thought to result either 
from repeated exposure to soluble toxic prod- 
ucts from the distant focus, or from transient 
bacteriemias during which the joint cavities 
have been “seeded” with organisms that fail 
to grow, possibly due to reduced oxygen ten- 
tion. The former concept is favored by the 
experimental production of similar lesions in 
rabbits by means of repeated intra-articular 
injections of bacterial extract of dysentery 
bacilli, or by a single injection in animals pre- 
viously sensitized by the subcutaneous route 
(Freiberg™). 

2. Rheumatic and Rheumatoid Joint 
Diseases 

Under this heading we shall discuss rheuma- 
toid arthritis as well as the arthritis of acute 
rheumatic fever. While these conditions pre- 
sent distinct clinical pictures, there would seem 
to be some similarity between the two, ac- 
cording to the recent investigations of Klinge 
and his school. 

Rheumatoid arthritis is a chronic systemic 
disease of unknown etiology. The joint mani- 
festations consist in the early phases of mi- 
gratory pains, stiffness, and swelling; in the 
later stages, of contractures, deformities, and 
fibrous and bony ankylosis. The condition is 
usually polyarticular. Many of its clinical 
features (fever, leucocytosis, increased sedi- 
mentation rate, inflammation of the articular 
tissues, increased synovial fluid of exudative 
character, and enlarged lymph nodes) suggest 
that it is an infectious disease. Various theo- 
nes haxe been advanced to explain the manner 
in which rheumatoid arthritis is produced by 
bacteria. Some hold that the condition is the 

eM FiElMlc, J K ; Ar_h Soij 1»: M>, »19. 


direct result of bacterial invasion of the joint; 
others postulate that specific bacterial toxins 
emanating from an infected focus affect the 
joints; and a third school of thought endeavors 
to show that the disease is due to a reaction 
between bacterial proteins and the allergized 
tissues of the joints. 

The term arthritis of rheumatic fever desig- 
nates the joint symptoms associated with or 
secondary to acute rheumatic fex'er In this 
disease, the involvement migrates from one 
joint to another within a few hours’ time, and 
it does not seem possible that any localized 
infection could move so rapidly from one site 
to another The only logical explanation is 
that the joint manifestations are due to a 
toxic or allergic effect from a focus of infection 
elsewhere in the body, usually the tonsils or 
heart. However, the presence of an infection 
does not by itself suffice to account for the 
rheumatic symptoms, for in subacute bacterial 
endocarditis, though the blood is filled with 
streptococci, there is no arthritis, whereas in 
rheumatic fever, in which positive blood cul- 
tures are practically never obtained, many 
joints are affected (Brown 5219 ) 

While the joint manifestations in typical 
rheumatic fe\er do not present any problem 
in diagnosis, there is a chronic type of rheu- 
matic infection that closely resembles rheuma- 
toid arthritis. The differential diagnosis is 
made on the basis of the laboratory findings. 
The blood of patients with rheumatic fever 
presents significantly elevated antistreptoly- 
sin titers, and the streptococcus agglutination 
test is as a rule negative . 5198 

Lastly, mention should be made of the 
syndrome of palindromic rheumatism , as de- 
scribed by Hench and Rosenberg . 5211 This 
consists of frequently recurring inflammations 
of the joints and adjacent tissues, with pain, 
swelling, and erythema The symptoms de- 
velop in one or tw o joints w ithin a few' hours, 
last a few days, and then subside completely. 
The short duration of the symptoms, the 
absence of sequelae, and the frequent personal 
and family histories of allergy in such cases, 
all suggest an allergic etiology to these authors. 
However, elimination diets, injections of epine- 
phrine, and histamine therapy are not effec- 
ts!* Blow*. G T J Lab 4. Clio Med 29 247, 1934 
eii Hesch, P S , aid Rosesie»c, E F Proe Staff Meet , Mayo 
Clio 116 SOt, 1941 
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ti\e (Hench and Rosenberg* 21 ’) and evidence 
of allergj cannot be adduced in everj typical 
case (Cam 3 ’ 13 ) In a series of 1,000 adult 
patients with asthma, haj fever urticaria 
angioneurotic edema migraine, gastro intesti 
nal allergj , or allergic dermatitis, Vaughan 3214 
found that about 20 per cent complained or 
had complained of rheumatic pains Of these 
27 patients stated that the ingestion of certain 
foods caused exacerbation of their joint symp 
toms Thus, in about one eighth of a group 
of allergic individuals who also had rheuma 
tism or a historj of rheumatism, the joint 
pains could be attributed to allergy 

The theories concerning the pathogenesis of 
rheumatic fever maj be divided into two 
groups The one, whose outstanding repre 
sentatives are Aschoff, Fahr, and Graeff, as 
sumes that a micro organism as yet unknown 
is the sole etiologic factor involved In proof 
of this, these authors regard the rheumatic 
Aschoff bodies as the expression of a specific 
reaction bearing the same relationship to the 
postulated infection as that of tubercles to 
tuberculosis However, despite intensive in 
vestigative studies, they have not as yet 
been able to find a specific infectious agent — 
that is to say, no one has, up to now, sue 
ceeded in experimentally reproducing the dim 
cal manifestations of rheumatic fever by in 
jection of so called ‘specific” bacteria, par 
ticularly the often incriminated streptococcus 
On the other hand, Weintraud (1913) was 
probably the first to advance the theorj that 
the rheumatic fever symptom complex is to be 
regarded as a special form of reaction of hy 
persensitiveness caused in the manner in which 
for example, tonsillitis leads to sensitization of 
the bodj and this, in turn, serves as the basis 
for a specific rheumatic reaction in response to 
re exposure to the bacteria entering the blood 
stream from the tonsils or elsewhere How 
ever, Weintraud incriminates not the bacteria 
themselves but their toxins 
This allergic hypothesis has, in the past few 
years, received such strong support, especially 
from the splendid investigative work of Zinsser 
and Grrnell,* 21 * Swift, Derick, and Hitch 
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cock ** s klinge 402 Gudzent 3 17 Bieimg 3 ’ ,s 
Rich 3174 3175 and Rich and Gregorj 32 9 that is 
is now widely accepted \ recent review by 
Afkawa 3220 summarizes the complex evidence 
tending to prove a relationship between rheu 
matic fever and hypersensitiveness Zinsser 
and GrinelF 15 produced severe allergic reac 
tions in guinea pigs with streptococci and 
pneumococci, and found a definite parallelism 
between the hypersensitiveness of the skin 
and that of the joints However, they never 
succeeded m producing joint lesions by means 
of anything but inoculation directlj into the 
joint Swift and his associates 3,19 by their 
extensive study of this problem, established 
proof of the hypersensitiveness of rheumatic 
patients to streptococcus nucleoproteins 
Clawson 3 ” 1 repeatedly injected streptococci 
subcutaneously in rabbits previously treated 
with streptococci and in controls not so pre 
pared, while the latter practically never pre 
sented Aschoff bodies on autopsy, the pre 
injected animals very frequently developed 
this form of reaction The important work of 
Klinge 402 was based on the concept of hyper 
ergic inflammation as introduced and expen 
mentally corroborated by Roessle klinge 40 ’ 
Gudzent, 3 ’ 17 and Braun 3 ’” made preparatorj 
injections of serum protein containing food 
extracts suspensions of killed bacteria and 
other substances into the joints of animals 
They then injected the same antigen into and 
around the ankle After one or more such 
injections hjperergic inflammatory mamfes 
tations appeared not only m the synovial 
membranes and capsules of the joints treated 
but also m the tendons and other periarticular 
tissues, as well as in untreated joints In 
addition, lesions were found in the arteries, 
heart valves, myocardium, and skeletal mus 
cles In other words, histologic evidence was 
present in all sites where the typical mamfes 
tations of rheumatic fever in human beings 
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usually occur. Furthermore, intra\enous in- 
jection of protein in allergized animals 
gives rise to the appearance of microscopic 
nodules, in the myocardium and elsewhere, 
similar to rheumatic granulomas in human 
beings (Vaubel, Junghans); Roessle 7 regards 
these as identical in every way with the 
Aschoff bodies. We must not fail to mention, 
howe\er, that Aschoff 1 ™ was ever) bit as 
opposed to the view that rheumatic nodules 
are the expression of an altergic reaction, as he 
was to the opinion that the clinical manifesta- 
tions of rheumatism are attributable to an 
underlying allergy. 

Rich and Gregory* 1 * advanced additional 
evidence that lesions with the basic character- 
istics of rheumatic carditis can result from 
anaphylactic hypersensitiveness. Rabbits sub- 
jected to experimental serum sickness, and 
less often to sensitization with egg albumin, 
develop in some instances focal cardiac lesions 
of rheumatic type. These are characterized 
by focal collagen alteration, Aschoff bodies, 
focal and diffuse inflammatory lesions, fibrosis 
in the reparative phase, and valvular involve- 
ment. The same experiments resulted in the 
lesions of periarteritis nodosa in some animals 
(Rich 517 *). The following clinical and patho- 
logic manifestations are common to both rheu- 
matic fever and anaphylactic serum sickness: 
fever, arthritis, a similar type of synovial exu- 
date, rebel of arthralgia by salicylates, cardiac 
functional abnormalities, urticaria, erythemas, 
purpura, transient pareses, myocarditis, val- 
vulitis, focal swelling and degeneration of 
cardiac collagen, cardiac tissue eosinophilia, 
and inflammatory-necrotic arterial lesions. 
Moreover, the fact that the peculiar lesion 
of rheumatic pneumonitis is basically identical 
with the pneumonitis caused by sulfonamide 
hypersensitiveness in man provides additional 
evidence that the lesions of acute rheumatic 
fever may be anaphylactic in origin. Fox and 
Jones * 51 found that most of a series of rabbits 
surviving anaphylactic shock from horse serum 
showed pathologic changes, usually limited to 
the coronary arterioles, closely resembling 
those of “rheumatic arteritis,” and occasion- 
ally eosinophilic infiltration of the myocar- 
cium. Mild vascular changes were noted less 

*“ fox, R- A , »nd Jones, L R.: Proc. Sec. Exper. Biot S. Med. 
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often m the liver, lungs, testes, kidneys, or 
mesentery . 

According to Selye et al ., 455 ov erdosage with 
desoxycorticosterone acetate elicits in rats un- 
der certain experimental conditions a poly- 
arthritis which histologically resembles that 
seen in acute rheumatic fe\er. In addition, 
Aschoff bodies in the heart and sometimes 
periarteritis nodosa were also seen. Joint 
lesions were more readily produced with de- 
soxy corticosterone acetate in adrenalectomized 
or thyroidectomized than in intact rats, es- 
pecially if they were exposed to cold. These 
authors concluded from these experiments that 
the adrenal cortex may play an important 
role m the pathogenesis of rheumatic and 
rheumatoid conditions in man. But Ur- 
bach 447 suggested that the results might be 
interpreted as indicating an endogenous-aller- 
gic mechanism. 

From the pathologic viewpoint, Klinge 
recognizes several distinct phases m acute 
rheumatic fever The initial rheumatic tis- 
sue damage concerns the connective tissue, 
manifesting itself in a peculiar fibrinoid necro- 
sis of the connective tissue throughout the 
body, including that of the myocardium. 
These alterations take the form of swelling 
(quellung) of the ground substance of the 
connective tissue, without destruction of the 
fibrils. This leads in a few weeks’ time to the 
development of the rheumatic nodules, which 
appear as granulomas characterized by in- 
creased fibroblasts and by giant cells with a 
great deal of cytoplasm. After a while the 
granulomas retrogress. A scar nch in fibro- 
blasts develops, and is gradually transformed 
into almost totally collagenous scar tissue. 

If a rabbit has been sufficiently’ allergized 
by' repeated intravenous injections, not only 
specific but also nonspecific factors, such as the 
effect of cold on the given joint, will evoke 
acute or chronic hyperergic manifestations 
similar to those elicited by’ injection of the 
specific allergen directly into the joint. As 
shown by Gudzent, similar results can be 
achieved by trauma applied to the knee, for 
example, either directly or by making the 
animal jump from a height. In some of his 
experimental animals, Bruun * 22 succeeded in 
producing inflammatory' changes even in the 
noninjected knee joints. This strongly' sug- 
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gests, of course, that an allergic polyarthritis 
may have been produced 
Thus, in short, repeated injections of pro 
tern, and subsequently the influence of non 
specific stimuli as Hell, result in a widespread 
hyperergic inflammation of the mesenchymal 
tissues of the body, presenting characteristic 
localized changes that consist of a degenerative 
component (a peculiar quellung and waxy 
necrosis of the connective tissue ground sub 
stance) and a proliferative component (pro 
Iteration of fixed tissue cells) 

It would seem that streptococci play a 
particularly important r61e in the causation 
of acute rheumatic fever — not, however, in 
the sense of a streptococcic sepsis (for one 
reason, because these bacteria are only ex 
tremely seldom found m the rheumatic nod- 
ules), but m the sense of an allergy to strep- 
tococci This view receives additional 
support through various clinical and experimen 
tal observations for example virulent strep 
tococci are almost invariably demonstrable in 
the mucous membranes of the throats of per 
sons suffering from polyarthritis, moreover, 
many a patient of this type has been com 
pletely cured following the removal or elimina 
tion of foci of infection According to Colbs, 
Sheldon, and Hill* 24 rheumatic children par 
ticularly those with chorea, give stronger skin 
reactions to hemolytic streptococci than do 
those not afflicted with rheumatism, during 
the period of the most active cardiac involve 
ment the skin loses its reactivity, this is re 
gained when the cardiac condition subsides 
Adults with rheumatoid arthritis also show a 
strong tendency to react to hemolytic strep 
tocnccL and. their metaholic products 
(Traut 3 * 45 ) The occurrence of multiple joint 
pains as ev idence of a hypersensitive reaction 
to one or more immunizing doses of scarlet 
fever toxin was found by Rhoads and Afre 
mow 3226 to be present in a high proportion of 
persons who had had rheumatic infections or 
who harbored chronic streptococcus infections 
which were not present in a control group 
Such sensitized individuals appeared, under 
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observation, to develop rheumatic disorders 
such as heart disease, polyarthritis and ery- 
thema nodosum more frequently It has also 
been demonstrated that many patients with 
rheumatoid arthritis have a high titer of serum 
agglutinins for Streptococcus haemolyticus 
The experimental investigations of Biel 
mg* 218 are particularly instructive and sigmfi 
cant He observed that horses repeatedly 
injected with bacteria, for the purpose of 
producing immune serum, present all the 
manifestations characteristic of the category 
of rheumatoid diseases namely, chronic ver 
rucous endocarditis (see Fig 396), rheumatic 
myocardial disease, involvement of the skele 
tal muscles, and severe chrome arthritis and 
periarthritis (see Fig 399) 

According to Bieling many different kinds 
of bacteria can be show n to be allergizing fac 
tors responsible for rheumatic diseases in 
human beings, although it is true that certain 
micro-organisms — particularly streptococci and 
tubercle bacilli — are outstanding in this 
respect This author points out, however, 
that the cardiac and joint manifestations are 
not attributable to the primary properties of 
these pathogenic agents, but are to be re 
garded as the expression of a changed reac 
tivity in response to repeated showers of 
bacteria 

Another manifestation of rheumatic infec 
tion is erythema annulare rheumaticum of 
Lehndorff Lemer, which is occasionally seen 
in patients with rheumatic heart disease (FiG 
400) The clinical character of the cutaneous 
lesions (Fig 401) suggests an allergic origin 
Other indications are their recurrent nature 
and the excessive reactions of these patients to 
peptone injections (Urbach and Bleier 3227 ) 

It has been suggested that the favorable 
effect of salicylates m rheumatic fever may 
depend on their demonstrated capacity to 
suppress excess antibody formation in vivo 
and to alter the antigen antibody reaction in 
vitro According to Aikawa* 110 it can be 
stated on good experimental evidence that 
rheumatic fever is an anaphylactic type of 
response to some strains of the streptococcus 
or to their products It is an antigen anti- 
bodv reaction This reaction may be effec 
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tively blocked prophylacticallv or therapeutic- streptococcus or the antigen-antibody reaction 
ally by salicj’lates which act on the antibodv has occurred that salic> lates or sulfonamides 
through some yet unknown mechanism ” In mav be effectiv e if given in proper dosage, 
this connection Bunn*** points out that the The rather marked pathologic and experi- 
antibody-antigen reaction appears to occur mental similarities between rheumatic fever 
during a quiescent period (so-called phase 2), on the one hand and disseminate lupus erythe- 
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Fig 401. Appe usance op Lesions in Erythema Axntuxe Rheumaticcm (Lehn-dorep-Ledter) 

which lasts from a few days to several weeks matosus and periarteritis nodosa on the other 
and w hich is preceded bj' sev eral daj s or longer hav e already been alluded to Moreov er, not 
by infection with group A hemolytic strepto- infrequently clinical cases are observed to 
coccus or by scarlet fever and followed by the partake of the characteristics of two or all 
appearance of true active rheumatic fever three of these conditions The accumulating 
It is in the hours before the activation of the evidence that each of them may be based 
*** bcvn, w h ohw state m j 4i- looi. i9t» on an allergic mechanism strongly suggests 
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that all these diseases represent reaction pat- 
terns to one or more antigens in hypersensi 
tive persons, the nature of the response being 
determined probably by as yet not understood 
predispositions 

All the above experimental in\estigations 
show that it is possible, by means of intra- 
articular and/or systemic injections of pro 
tern substances (serum, protein containing 
foods, killed bacteria and fungi, and even 
nonpath ogemc micro organisms) in prepared 
rabbits and rats, to produce manifestations 
that resemble, clinically, roentgenologically, 
and histologically, the conditions observed m 
the arthritis of acute rheumatic fever and in 
rheumatoid arthritis m human beings Not 
only acute but also chronic hyperergic arthn 
tis can be induced in experimental animals, 
according to Kbnge, in these, after a few 
months, the picture is quite similar to that of 
arthritis deformans m human beings More- 
over, as already mentioned, appropriate ex- 
perimental methods will quite closely re- 
produce the pathologic lesions of rheumatic 
carditis and rheumatic arteritis 

This wealth of experimental and clinical ob 
servation led Liehtw itz 5(U to conclude that 
rheumatic fever is essentially a non infectious 
disease, but is caused by sensitization to anti 
gens of protein nature, which in most cases are 
products of micro-organisms, either pathogenic 
or non pathogenic The antigens may also 
include exogenous substances such as horse 
serum, and the products of the proteolysis 
that tissues undergo when spent or damaged 
Liehtw itz feels that once the rheumatic state 
is established, am, stimulus, such as exposure 
to cold, may cause a recurrence It must be 
pointed out, however, that the vast bulk of 
clinical observations and careful clinical in 
vestigation would tend to implicate the strep 
tococcus and/or its products in the etiology 
of the disease as w ell as in its flare ups Thus, 
extensive clinical experience convinced Rantz 
and his associates 3 " 29 that rheumatic fever is 
invariably induced by infection with group A 
hemolytic streptococci, the clinical manifesta- 
tions resulting from the altered sensitivity of 
the tissues to products of this organism, al- 
though repeated infection with different ty pes 
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of hemolytic streptococci may be necessary 
for the development of these disorders It 
would appear that the fraction or products to 
which the tissues are sensitive must be common 
to all types of group A streptococci It is 
suggested that if these substances could he 
obtained in highly purified form, it would be 
possible to determine whether they have in 
duced the formation of circulating antibodies 
and whether the tissues of rheumatic persons 
are sensitive to them, thereby permitting de 
tection of dangerous streptococcus hyper 
sensitiveness, and possibly leading to preven- 
tive or therapeutic measures 
Levinthal 3 " 30 maintained that acute and 
chronic rheumatism is an anaphylactic dis- 
ease with multiple lesions in the mesodermal 
system produced by continual antigen anti 
body reactions in or on tissue cells — the anti 
gen consisting of soluble bacterial substances 
derived from the sites of subacute or chronic 
infection The basic cause of rheumatism was 
thought to be a constitutional or temporary 
debility of the antibody producing system, 
with an antibody response insufficient to at 
tain a state of immunity All agents detn 
mental to health and the functional integrity 
of the body, such as disease, malnutrition, 
exposure, and physical and mental exertion, 
act as indirect and precipitating factors, in 
terfenng with antibody production 
In conclusion it may be said — although con 
elusive proof is still lacking — that it seems 
likely, on the basis of the experimental work 
of Zinsser, Swift, Klmge, and Bruun that 
rheumatic joint diseases (i e , those due to 
rheumatic fever, as well as certain forms of 
polyarthritis, such as rheumatoid arthritis) 
may result from the action of bacteria, prob 
ably streptococci, in an allergically altered 
organism This would again invite the as 
sumption that human rheumatic fever and 
chrome deforming polyarthritis may be rather 
closely related At the same time, it is stnk 
ing to note the marked histologic and mor 
phologic resemblance between tissue reactions 
in animals sensitized by purely allergic, non 
bacterial means (horse serum, for example) 
and rheumatic tissue reactions m man 
On the basis of these investigations, the 
proper elimination of all foci of infection is 
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warranted in every case of chronic arthritis 
Furthermore, cultures should be made from 
each of these foci for the preparation of auto- 
genous vaccines and bacterial filtrates, both 
of which should be used for intradermal tests 
on the patient; those that elicit reactions 
should be employed for treatment. Injections 
are started with a small dose, which is gradu- 
ally increased according to the local reaction 
and the symptomatic response. Each dose 
should be chosen so as to produce a satisfac- 
tory local reaction, namely, one that persists 
on the arm for about forty-eight hours with- 
out eliciting any focal or constitutional symp- 
toms, Brown, mo Crowe, 1111 and Vaughan 11 
stress the importance of small doses in the 
vaccine desensitization treatment of arthritis, 
and describe instances in which the condition 
was aggravated by a too rapid increase in 
dosage. 

Wasson and Brown 1133 recently reported very 
promising results in immunizing children 
with known rheumatic fever by means of a 
tannic-acid-precipitated toxin of a specific 
strain of hemolytic streptococcus, giving four 
injections at intervals of three weeks each, 
and then repeating the maximum dose semi- 
anually. The incidence of exacerbations in 
the treated group was strikingly lower than 
that of a control group. 

3. Gout 

Our discussion here will concern not the 
entire disease picture of gout but only the 
acute attacks. While it is known that both 
phases are based on an underlying state of 
hyperuricemia, the elicitation of an acute 
attack often depends on the intervention of 
such factors as excessive eating or drinking, 
exposure, or trauma. The suddenness of the 
onset, its relationship to certain foods or 
beverages, and the subsequent complete return 
to normal of the joints involved — all these 
factors were interpreted, as early as 1911 
(Linossier and Leri; Schittenhelm), as analo- 
gous to the joint involvement in serum sick- 
ness, or, in other words, as strongly suggesting 
the possibility of an allergy. The investiga- 
tors just named, and later Jones, Gudzent, 
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and others, regarded the attacks on the one 
hand as attributable to a fundamental pre- 
disposition to gout (recognizable by deposits 
of monosodium urate in the tissues), and on 
the other, as an expression of hypersensitiv e- 
ness of the joints as well as of the musculature 
to certain only partially identified substances 
derived particularly from foods and alcoholic 
beverages. Moreover, through overexertion, 
injury, or psychic trauma, the proteins of the 
muscles, skin , or other tissues may be so altered 
as to become foreign to the body and thus act 
as endogenous allergens. In another large 
group of cases, the attacks appear to be elicited 
by external excitants such as mtercurrent 
infections, leeches, and mosquito bites (Llewel- 
lyn 1313 ). Kaemmerer 1 ® 4 hazarded the opinion 
that the metabolic disturbance commonly 
known as gout may perhaps bring on a peculiar 
predisposition of the capillary endothelium 
of the joints, which thus becomes the shock 
organ of predilection 

Khnge and Rodriguez 5311 reported experimen- 
tal studies on the relationship of gout and 
allergy. Injection ot 1 per cent sodium mono- 
urate into the skin or the joint spaces of nor- 
mal rabbits was found to produce slight and 
transitory local reactions. Injection of the 
same solution into a joint cavity m serum- 
allergic rabbits engendered a severe arthritis, 
similar to that produced by injection of the 
specific serum into the joint Moreover, in- 
jection of the urate solution into the skin or 
the joint cavities of a specifically sensitized 
animal increased the intensity of the allergic 
arthritis evoked by injection of the specific 
antigen. These authors are of the opinion 
that gout is predicated on a constitutional 
disturbance of uric acid metabolism plus an 
allergic factor Allergic symptoms such as 
asthma, hay fever, migraine, urticaria, angio- 
neurotic edema, dermatitis, and pruritus are 
frequently encountered in gouty individuals 
and their families. 

In a relatively small percentage of cases, the 
direct responsibility of some food for the at- 
tack of gout is apparently demonstrable. 
Thus, Llewellyn 3333 succeeded in identifying 
certain kinds of meats, vegetables, fruits, and 
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also certain grains as the eliciting factors 
W idal et al * 5 demonstrated the role of cer 
tain wines notablj red Burgundy These 
authors point out that the h)persensitiveness 
involved here is not m relation to the alcohol 
but rather to certain proteins used for clear 
ing cheap wines These findings correspond 
with those of Spillmann and de La\ergues 
animal experiments along these lines guinea 
pigs preinjected w ith such proteins responded 
with anaph) lactic shock to reinjection In 
another group of cases however the attacks 
of gout ate not elicited b) albuminoid sub- 
stances according to the studies of Widal 
Abrami and Joltrain the allergen appears 
rather to be inherent m certain crescences 
that give the wine its characteristic earth) 
taste (qttahle de lerrotr) Llewellyn believes 
that the hordein of malt and the ghadin of the 
other cereals in beer maj often be regarded as 
the causal factor 
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On the basis of Berger s 3 07 conception of 
gout and allergy and enlarging upon this view 
we would summarize our present understand 
ing of the subject in the following three points 

(1) An allergic mechanism can elicit an 
attack of gout 

(2) However the attack cannot be caused 
b) an allergic reaction alone the patient must 
also have a predisposition to gout There 
fore the attack is to be regarded as an expres 
sion of a partiallj allergic arthropath) 

(3) In addition to the allergic causes of such 
an attack there are a number of other etio- 
logic factors some of which belong to the cate 
gor> of nonallergic hjpersensitiveness Fur 
theimore it must not be overlooked that an 
increased concentration unc acid can in itself 
— apparent!) without the mediation of an 
allergic or pathergic reactive mechanism — 
be the direct cause of an attack 

It seems possible and even probable that 
the presence of unc acid in the tissues or in 
the joints represents the predisposing factor 
in the dev elopment of an allergic arthropath) 
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ALLERGIC DISEASES OF THE URINARY TRACT 


/'"'LINICAL observations and animal e\- 
^ penmen ts of the last few years have dis- 
closed that, under certain conditions, all parts 
of the urinary tract may present symptoms of 
hypersensitiveness. We know this to be true 
particularly of the kidneys, ureters, bladder, 
and urethra. It must be borne in mind that 
the symptoms of urinary' tract allergy are 
much like those of the common urologtc dis- 
eases. And since allergic conditions involv- 
ing this system are relatively’ uncommon, it 
is incumbent upon the physician suspecting 
them to establish the diagnosis most carefully, 
by means of a thorough personal and family 
history, physical examination, search for asso- 
ciated allergic states, roentgenologic and uro- 
logic studies, and clinical pathologic tests, 
in addition to the indicated allergic approach. 
Aside from the mechanism of glomerulone- 
phritis, as will be discussed below, the com- 
monest allergenic offenders appear to be 
foods, particularly wheat, eggs, and milk, but 
inhalant, bacterial, fungous, drug, and other 
allergens must be considered. 

A. KIDNEYS 

Renal disturbances may be suspected of 
being allergic in origin when they appear 
simultaneously or alternately with manifesta- 
tions that are usually’ of allergic nature, such 
as asthma, urticaria, angioneurotic edema, 
or migraine. The assumption of an underly- 
ing allergy is further supported when the 
usual antispasmodic measures fail to bring 
relief, while an injection of epinephrine is, on 
the other hand, promptly’ beneficial, and, 
furthermore, when there are no calculi or 
gravel in the urine after the attack of renal 
colic, but eosinophile cells instead. These 
renal disturbances manifest themselves not 
only- by’ pain in the kidney area, sometimes of 
colicky nature (Duke , 500 Rowe , 510 Miller and 
Uhle* 3 *), but also frequently by r albuminuria, 
as often occurs in serum exanthems, severe 
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prolonged attacks of asthma, or follow ing an 
acute anaphylactic reaction, and occasionally 
also bv hematuria (Coca , 3051 Rhodes , 3037 Miller 
and Uhle 33 *) 

Moreover, kidney symptoms sometimes ap- 
pear as part of a generalized allergic state. 
Thus, Adeisberger 335 described an onset of 
hematuria following an injection of dust ex- 
tract in an asthma patient. Kem i53S ob- 
served renal manifestations with bemaiuria 
and nitrogen retention, together with the 
classic symptoms of Henoch’s purpura, all 
due to allergy to onion Thomas and Wicks- 
ten * i9 found hematuria of fifteen months’ 
duration to be related to food and inhalant 
allergy in one case, and acute hematuria asso- 
ciated with allergic purpura to be precipitated 
by the inhalation of tar fumes in another — 
sensitization having presumably taken place 
some years before from repeated chewing of 
tar Osier 339 and Alexander and Eyer- 
mann r,a reported cases of glomerulonephritis 
attributable to Henoch’s purpura of long 
standing, the latter condition being considered 
due to an underlying allergy. In accounting 
for a case of diffuse glomerulonephritis and 
severe necrotizing artenolitis of the entire 
unnary tract following a revaccmation, Her - 
but 5011 favored the hypothesis that these con- 
ditions represented an allergic reaction. 

Renal lesions, manifested by’ oliguna or 
anuria and retention of metabolites usually- 
excreted by the kidney, frequently occur dur- 
ing sulfonamide therapy These are usually- 
attributed to precipitation of the drugs or par- 
ticularly their conjugated products, in the urine. 
However, there is increasing evidence that the 
kidney may be the site of a hypersensitive 
type of reaction to these compounds, inv olving 
either the tubules or the vascular structures. 
This occurs more frequently after sulfathiazole 
than after sulfadiazine or sulfamerazine. Per- 
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tment cases, in which mechanical obstruction 
was ruled out by means of ureteral irrigations 
or at autopsy, were reported by Peters and 
Koven 8 ’ 4 ’ Dotta and Delporte, 3243 and McClel 
land 3 ’ 41 The necropsy studies of Black 
Schaffer 1186 also indicate that the nephrosis 
appearing under these conditions is a form of 
anaphylactic renal reaction 

Experimental investigations have supported 
the view that certain renal conditions repre 
sent a reaction of hjpersensitiveness Halfer 
and Wolisch 3245 showed in experiments on 
guinea pigs that during anaphylactic shock the 
kidnejs, and more specifically the glomeruli, 
presented a diffuse ischemia Particularly 
striking were a decrease in the number of 
malpighian corpuscles, glomerular hemor 
rhages and definite signs of degeneration of 
the convoluted tubules as well as of the loops 
of Henle, all of which appeared after about 
a week 

Letterer 3246 demonstrated hyperergic reac 
tions of the glomeruli by exposing the kidney 
of a frog allergized to serum, sprinkling dried, 
finely pulverized serum on the glomeruli and 
then noting the changes in circulation He 
observed that in allergized animals there was 
an immediate cessation of local blood flow 
lasting about one minute — with simultaneous 
emptying of the glomeruli — while previously 
untreated animals presented no such reaction, 
nor did the glomeruli of allergized frogs react 
when a different dried serum was applied Of 
particular interest however, are the studies 
of Masugi 3247 who endeavored to demonstrate 
that allergic processes in the renal vascular 
apparatus play a dominant part m the produc 
tion of acute diffuse glomerulonephritis in man 

As eail> as 1907 Bela Schick broached the 
assumption that the nephritis of scarlet fever, 
which becomes clinically apparent as a rule, 
after the appearance of the exanthem — that 
is, after a certain incubation period — is to 
be interpreted as a manifestation of immunity, 
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or m other words as an allergic reaction of the 
organism to scarlet fever Friedmann was 
able to demonstrate the presence of antibodies 
to streptococcus in the blood of the great 
majority of individuals convalescing from 
scarlet fever These theories advanced nearlj 
forty years ago and almost universally con 
sidered unsound at the time, have now as 
sumed a highly up to date character in the 
light of Masugi’s experiments 
Masugi 3247 injected anti rabbit kidney se 
rum the so called nephrotoxm (obtained by 
allergizing ducks to rabbit kidney), into the 
ear veins of rabbits, and produced therebj a 
diffuse glomerulonephritis with albuminuria 
cyhndruria, increased blood pressure, nitro 
gen retention, edema, and finally death due to 
renal insufficiency Histologic examination 
revealed diffuse involvement of the glomeruli 
This experimental glomerulonephritis was the 
result, therefore of the action of immune 
bodies directed against kidney protein, or in 
other words of an antigen antibody reaction 
Needless to say it cannot be assumed that 
glomerulonephritis in man is attributable to 
the action of a nephrotoxm as in these am 
mals, however, these experiments do suggest 
the possibility that allergic mechanisms may 
play a role in the development of glomerulone 
phntis in human beings 

While these experiments consisted essenti 
ally in bringing antibodies to the antigen 
containing cells, Masugi shortly after carried 
out an experimental procedure that far more 
closely reproduces the actual conditions under 
which diffuse glomerulonephritis occurs in 
man He first showed in rabbits by repeated 
intravenous injections of a protein antigen 
that the kidney is the site of predilection of the 
subsequent allergic reactions this, he points 
out, suggests that the kidney is an organ 
predisposed to allergic manifestations In 
this connection, the most important responses 
occurred in the glomeruli, being reflected in 
an increase in kidney volume, in a peculiar 
ischemia, and in endothelial proliferation of 
the glomeruli Masugi then undertook to 
increase the quantity of the antigen in the 
kidney circulation by injecting it direct)} into 
the renal arterj and occluding the renal vessels 
for some minutes thereafter Under these 
conditions the glomeruli always presented dif 
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fuse involvement in the form of fibrous throm- 
bosis and stasis, changes that might be inter- 
preted as an expression of severe allergic 
damage. 

All this would seem to lend strong support 
to Masugi’s assumption that allergic factors 
play a decisive role in the pathogenesis of 
acute diffuse glomerulonephritis in man. He 
also pointed out that this condition is often 
encountered in association with periarteritis 
nodosa, which, in all probabilit} , has an allergic 
pathogenesis. In this connection may be 
mentioned Rich and Gregory's 1171 experimen- 
tal findings that acute diffuse glomerulo- 
nephritis occurred in some of the rabbits m 
which lesions of periarteritis nodosa were pro- 
duced by means of repeated injections of nor- 
mal horse serum. This lends further support 
to the view that glomerulonephritis may be 
due to hypersensitiveness. It cannot be de- 
ified, however, that many problems in this 
domain are still unsolved. 

In consideration of the dominant importance 
generally ascribed to bacteria, especially to 
streptococci, in the pathogenesis of diffuse 
glomerulonephritis, Masugi attempted to as- 
certain whether bacterial antigens are capable 
of producing experimental kidney diseases. 
He produced waves of bacteremia by means of 
repeated injections of Bacterium coli or strep- 
tococci, and demonstrated that in the course 
of such chronic infections, and after a phase of 
apparent nonreactivity, the kidney undergoes 
tissue changes that strongly resemble acute 
diffuse glomerulonephritis. Moreo\er, this 
pathologic picture was most closely approx- 
imated when horse serum or egg protein was 
used as the antigen. Masugi stressed, how- 
ever, that the experimental glomerulonephritis 
produced by bacterial infection is a relatively 
mild one; he therefore assumed that additional 
nonspecific factors are involved in human 
pathology, bringing about a temporal - )' dis- 
turbance in the circulation in the kidneys, as a 
result of which unusually large quantities of 
the antigen are diverted to the kidney. 

While Masugi’s findings themselves have 
been confirmed (Fahr, Hemprich, Weiss), 
criticism has been directed against the allergic 
theory, viz., the assumption that the nephro- 
toxic effects are actually due to an allergic 
reaction. Aschoff particularly raised the ques- 


tion whether the antiserum does not in itself 
contain a toxic factor that, in a sufficiently 
strong concentration, might be the ca\ise of the 
sex ere kidney damage. However, Ahlstrom 3213 
as well as Fahr 321 * has demonstrated that the 
combined effect of two factors — the one allergic 
and the other toxic — can produce in animals 
an acute glomerulonephritis identical with that 
observed in human beings. These authors 
showed that renal tissue is normally quite 
refractor)' to allergic influences But a kid- 
ney poison — e g , staphylococcus toxin — alters 
the reactivity to such an extent that sub- 
sequent repeated intravenous injections of 
foreign serum elicit an allergic reaction local- 
ized in the kidnevs and taking the form of a 
glomerulonephritis In close conformity with 
these views are the findings of Schwentker and 
Comploier 10 ® to the effect that most persons 
suffering from scarlet fever develop circulat- 
ing antibodies to their own kidney tissues 
From these data the authors concluded that 
streptococcal toxin damages some of the kid- 
ne\ tissue during the primary infection in 
scarlet fever The altered kidney proteins 
thus produced combine w ith the bacterial toxin 
to form complete antigens and thereby call 
forth the production of specific antibodies to 
kidney tissue, as a consequence of which, 
they assume, postscarlatinal nephritis ensues. 
This concept received experimental support m 
the observation by Kay 12191 that the suppres- 
sion of antibody formation in nephrotoxm- 
treated rabbits by means of roentgen radiation 
also prex’ented the appearance of nephritis, 
whereas passix-e transfer of such antibodies 
from another animal resulted in a prompt on- 
set of nephritis, without a latent period. 

Moreover, mention must be made of Swift 
and Smadel’s 32- '' 1 important contributions. 
These authors v\ ere able not only to bring on 
nephritis in rats by means of injections of 
antiserum, but also to prevent the renal dam- 
age by injecting rat kidney extract imme- 
diately before administering the antiserum 
intrax-enously. The)' believe this to prox’e 
that the nephrotoxic action of the antikidney 
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serum is caused b> the presence in the latter 
of an organ specific antibody namel} the 
nephrotoxm Seegal and Loeb M6 found that 
injections of anti placenta serum as well as 
of anti kidney serum caused a chronic progres 
sue nephritis in rats 

Finally Selje and Pentz 3 7 showed that 
administration of desoxycorticosterone ace 
tate in large dosage caused nephrosclerosis 
with increased blood pressure and disturbances 
in electrolyte metabolism in various labora 
tory species In addition to the renal find 
mgs Aschoff bodies m the heart and the 
lesions of periarteritis nodosa were noted — 
both of which are now considered as expres 
sions of an allergic state Although these 
authors attributed these manifestations to 
toxic actions they were elicited by repeated 
injections of a hormone and may well be due 
to an endogenous-allergic mechanism (Ur 
bach 457 ) 

B URETERS 

Many an attack of renal calculus in cases 
in which the presence of a stone can never be 
proved and many a case of renal colic maj 
on the basis of recent observations be inter 
preted as an allergic reaction taking place m 
the ureter This diagnosis seems all the more 
likely to be correct when the symptoms men 
tioned occur simultaneously or in alternation 
with asthmatic or migraine attacks The 
most conclusive proof is supplied of course 
when elimination of the incriminated agent 
such as rhubarb (Adelsberger and Munter 988 ) 
meat and fruit (Gutmann 3 5 ) milk (Litz 
net 3 “) and beer (.Urbach) causes the cramp 
like pains in the region of the urinary tract to 
disappear and when these recur after re 
newed exposure to the suspected substance 
The diagnosis of allergy receives strong sup 
port when the usual spasm reliev ing measures 
prove to be totally useless while an injection 
of epinephrine brings prompt although of 
course only temporary relief The presence 
of er> throcytes in the unne is not to be re 
garded as evidence against the possibility of 
an allergic origin unless the} are present in 
great numbers 

wcioum M J Md Welt 4 730 1930 
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Blaustein 3 M examining a case of such se 
verity that it led to anuria observed a marked 
swelling of the ureteral orifices 

C BLADDER AND URETHRA 
Allergic reactions in the bladder seem to be 
relative!} frequent According to Duke 3 1 
painful urination or constant pain in the blad 
der area without objective findings suggests 
the possibility of bladder allergy these S} mp 
toms sometimes appear as isolated manifesta 
tions due for instance to hjpersensitiveness 
to some food (Duke 3 51 Rowe 3 “) or as part of 
a generalized allergic S}ndrome Thus 
Salen 868 points out that during an asthma 
attack the patient commonl} experiences a 
strong desire to urinate In cases of this 
kind he found numerous eosmophile cells in 
the sediment of the sterile urine passed after 
the attack This strongl} suggests allergic 
involvement of the urinary tract all the more 
so in view of the fact that the eosinophils 
could no longer be found after the patients had 
received anti allergic treatment In addition 
Rowe describes as the first sign of an allergic 
reaction follow ing an injection of mule dander 
a strong contraction of the bladder with in 
voluntarj urination — symptoms that inci 
dentally are the rule in severe anaphylactic 
conditions not onl> in animals but also in 
man In a case of this kind Blaustein 3 43 
found the bladder mucosa to be edematous 
and pale 

At this point brief mention should also be 
made of the disease p cture of cohca mucosa 
of the bladder which \ ogF described and 
which is probabl} of allergic origin The 
case was that of an elderly woman who had 
been suffering for tvventj five jears from re 
curring mucous colitis (evacuation in the 
stool of long string} membranes sometimes as 
man} as fort} in a da}) and also from a 
spasmodic cough with expectoration of long 
rolled up strings of mucus This patient was 
suddenl} afll cted with a cramphke pain in 
the bladder and a distressin 0 urge to urinate 
the urine was found to contain tattered gra} 
ish white membranes some as large as the 
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palm of a hand. This condition persisted for 
tnentv-four hours Regrettably, allerg) - tests 
were not made. A similar case was obserxed 
by Litzner 3251 : after ingestion of flour and 
milk, the urinary sediment was found to con- 
tain strikingly numerous eosmophile cells, be- 
cause of which the author coined the designa- 
tion “eosinophile cystitis.” 

Thomas and Wicksten 939 reported a number 
of pertinent cases: urinary frequency and pain- 
ful urination caused by paint fumes, dysuria 
and cystitis from the same cause; frequency 
and nocturia from ingestion of eggs and beer, 
frequency, tenesmus, and cystitis caused by 
com and celery; dysuria and tenesmus follow- 
ing ingestion of aspirin and acid fruits; and a 
Hunner’s ulcer aggravated by chocolate or 
grapefruit juice. Many of these patients 
had other unquestionable allergic conditions, 
and relief was afforded by avoidance or elimi- 
nation of the causative allergens, and other 
appropriate allergic therapy While eosino- 
phils were frequently found in the urine, they 
were not consistently present, especially when 
bladder symptoms were prominent. 

Finally, Bray’s 7 * important studies remain 
to be considered here. According to these 
investigations, some cases of enuresis are at- 
tributable to allergy , Brav himself encountered 
this symptom in 5 per cent of his cases of 
allergic children. He points out that the in- 
nenation of the bladder is quite similar to 
that of the lungs: the cranial portion of the 
parasympathetic sy stem supplies the lungs, 
and its sacral division the bladder, with con- 
strictor nenes, while both the bronchi and 
the sphincter of the bladder are influenced 
in the opposite way by the sympathetic ner\es. 

Bray divides the cases into three groups. 
The first is characterized by the appearance 
of bedwetting in association with other typical 
allergic manifestations, such as asthma, hay 
fever, dermatitis, migraine, or lichen urticatus. 
He presents a number of examples showing 
that identification (generally by means of 
skin tests) and elimination of the allergen may 
result in the cure of an enuresis of many \ ears’ 
standing as readily as of an asthmatic con- 
dition. He observed cases in which the aller- 
gens were foods (wheat, pork, eggs), feathers, 
horsehair (in pillows and mattresses), and 
e\en cold water. Furthermore, there is a 


variant in that in occasional instances the 
bedwetting and the associated allergic disease 
are not caused by the same allergen. In the 
second group, other typical allergic manifes- 
tations are not present, but there are certain 
relationships permitting the assumption that 
the cases are of allergic origin — for example, 
when the bedwettmg occurs only in associa- 
tion with bronchitis or a cold due probably to 
bacterial allergx, or onl) at certain times of 
the \ ear, such as spring, suggesting the possi- 
bility of pollen h\ persensitiveness. Lastly, 
Bray was able to demonstrate, by means of 
tests, the existence of an underlying allergy' 
in a number of cases in w hich enuresis was the 
only sx mptom In any e\ent, it is advisable, 
when the usual therapy (fluid restriction, 
belladonna, habit training) fails, to perform 
allergic tests and to determine the effect of 
epinephrine Kittredge and Broun* 256 re- 
ported excellent results from the administra- 
tion of a single dose of 50 mg (% grain) of 
ephedrme sulfate each night at bedtime m a 
senes of children who were chronic bedwetters 
and in whom urinary infection, mechanical 
obstruction, neurologic defect, and mental re- 
tardation were not present 

The absorption of unaltered allergenic pro- 
tein from the urinarx bladder m monkexs 
and human beings was demonstrated by 
Baretz, Harten, and Walzer. KjT Skin sites 
passixelj sensitized with human serum con- 
taining antibodies for cottonseed reacted 
within a few minutes after cottonseed extract 
was introduced into the bladder. 

Howexer, not only the bladder but also the 
urethra can react allergically. Thus, Ratt- 
ner* 253 described nonspecific urethritis, along 
with balanitis and with dermatitis of the 
prepuce and shaft of the penis, appearing 
shortly after a new type of condom had been 
used. Skin tests with this were positive, and 
the urethritis disappeared when this contra- 
ceptixe was no longer employed. In other 
cases, allergic urethritis may be a part of a 
generalized hypersensitiveness. Froboese, for 
example, described a nirx - anol exanthem ac- 
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compamed by enanthems of the mucosa of 
the mouth and urethra 

D HEMOGLOBINURIA 
The condition of paroxysmal hemoglobinuria 
has been discussed in the section on endogenous 
allergy, since in all probability it is an auto 
anaphylactic manifestation In this connec 
tion it may be of interest to note that paroxys 
mal hemoglobinuria has been observed in 
conjunction with cold urticaria b> Bray 79 and 
by Riehl and Risah 3,59 
Furthermore, McCrae and Ullery r *° and 
Hutton 3 ” 81 reported cases of favism (hyper- 
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sensitiveness to the bean 1 iciafaia) presenting 
systemic reactions including hemoglobinuria 
Skin tests with an extract of fa\a bean in a 
1 1,000 dilution, were positive, and were fol 
lowed by malaise and backache persisting for 
four days 

Fernan Nunez 3 6 ” is of the opinion that acute 
exacerbations of hemoglobmuric fever ac 
company mg infestation with Plasmodium 
falciparum are comparable to anaphj lactic 
attacks He bases his assumption that black 
water fever represents an allergic response to 
the plasmodia on the fact that mtracutaneous 
injections of killed plasmodia elicited positive 
reactions onlj in individuals who had had 
the disease 
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PATHOLOGIC CHANGES OF THE FEMALE GENITAL 
ORGANS 


TX THE section on predisposing factors in 

allergy, the relationship of menstruation, 
the menopause, and ovarian dysfunctions to 
allergy was discussed. Examples were pre- 
sented showing that certain foods, for example, 
or sunlight, may exert an allergenic effect only 
during the menstrual period. At this point, 
on the other hand, discussion will be de\oted 
to those allergic and pathergic conditions that 
are produced by specific substances formed 
within the body of the menstruating or preg- 
nant woman. 

Parenthetically it may be noted that the 
absorption of allergenic protein from the 
uterine cervical canal and less constantly from 
the xagina was demonstrated by Rosenzweig 
and Walzer. 5163 It is therefore necessary to 
bear in mind the possibility not merely of local 
effects but of distant allergic responses caused 
bv medication and contraceptive preparations 
in contact with the xagina or uterine cervix. 

A. MENSTRUATION* 

Shortly before or during the menstrual pe- 
riod, very many women suffer from one or 
more manifestations that disappear either 
immediately or within sexeral days after the 
cessation of menstruation. These include 
cutaneous lesions (acne, herpes, urticaria, 
dermatitis, erythema, and vulvar pruritus), 
migraine or migraine-like headaches, nausea, 
vomiting, rheumatoid-neuralgic symptoms, 
and asthma. So-called premenstrual tension, 
beginning in the last week prior to menstrua- 
tion and ceasing with the onset of bleeding, 
is characterized by emotional instability, 
nervousness, irritability, depression, sleep- 
lessness, abdominal distention, subcutaneous 
edema, feeling of tightness of the skin, cramps, 
and occasionally bizarre manifestations such as 
premenstrual coma or convulsions. Ex en 
such phenomena as the wilting of plants or 

Rosenctctig, II, and ITjuii, 31 - Am. J Ob=t. A Cynec. 45- 
2S6, 1«3 


flowers in the hands have been described as 
occurring in some w omen at the time of men- 
struation. 

Such symptoms — some of which are merely 
disagreeable, while others are downright in- 
capacitating — ha\e been explained in many 
different ways. Frank 3 - 51 suggested that these 
conditions are due to an increased concentra- 
tion of estrogenic substances in the blood, and 
therefore recommended the administration of 
progesterone (1 to 5 mg., two or three times 
during the week or two weeks preceding the 
menses), while others have employed andro- 
gens. In direct contrast to this view, 
Schoelzke 52 *’ holds that at the time when the 
symptoms are most severe (immediately be- 
fore menstruation) the ovary is producing little 
estrogenic hormone, and when large amounts 
of this hormone are administered, they sub- 
side. Still other authors have advanced the 
hypothesis that premenstrual tension es- 
pecially is due to an increase in extracellular 
fluid m various tissues, such as the brain, 
skin, and gastro-intestinal tract On these 
grounds, the patient is given 1.0 Gm. (15 
grains) of ammonium chloride three or four 
times a day, beginning m the midmenstrual 
interval and continuing until the beginning of 
menstrual flow, the aim being to combat the 
increase in extracellular fluid; at the same 
time, she is advised to axoid table salt and 
sodium bicarbonate. While the hydration of 
the tissues and the hydremia are well-estab- 
lished facts, they are merely symptoms of the 
premenstrual physiologic changes and not the 
real causes of these 

Aside from the hormonal and chemical the- 
ories, there are two others, the toxic and the 
allergic. 

Xo less an authority than Schick 5566 at- 
tempted to demonstrate the existence of a 
menstrual toxin, in order to confirm the old 
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deeply ingrained popular view that a poi'on 
is produced in the female body during men- 
struation However, this distinguished in- 
vestigator — and later, others who worked in 
this same field — was unable to demonstrate 
anything like a chemically definable toxic 
substance in the blood or in the discharges of 
the menstruating woman They arrived at 
the conclusion, therefore, that the “menstrual 
toxin” is nothing more than a premenstrual 
increase of substances of hormonal derivation 
originating from pathologic processes m the 
corpus luteum (Geber 530 ) or m the endome- 
trium (Salen 542 ), and, when produced in suf- 
ficiently large quantities, causing the clinical 
sy mptoms noted * The question then arises 
as to whether these substances are to be con- 
sidered as of endogenous toxic or endogenous 
allergic origin 

The writers 637 are of the opinion that m 
principle both possibilities must be granted. 
We favor the postulation of a hormonal endo 
genous allergy (1) when, as in cases of men- 
strual urticaria, attacks can be provoked in 
the patient, but not m controls, by injection 
of premenstrual serum during the mtermen- 
struum (Geber, 530 Lichter , M1 Salen 502 ), (2) when 
local wheal reactions can be elicited only 
with the patient’s premenstrual blood and 
only in the patient herself (Urbach 537 ), (3) 
when passive transfer of the hypersensitive 
ness to menstrua! secretion is possible 
(Salen 542 ), or (4) when, as in Waldbott’s 513 
case, the patient, who experienced an an- 
aphylactic shock following an injection of 
estrone (theelm), thereafter regularly had 
urticaria and asthma shortly before each 
wftVfAvi.'iJ. f«.v«/A a. w/sw. coraphite. 

discussion, see the section on endogenous 
allergens ) 

Zondek and Bromberg 536 presented evidence 
on the basis of positive skin tests and passive 
transfers that many menstrually related con- 
ditions represent a true endocrine allergy 
Thus, they elicited positive intradermal re- 
actions with synthetic steroid hormones in 75 
per cent of a group of cases of premenstrual 



tension Likewise, Phillips 3268 found that some 
women with premenstrual headache, some- 
times associated with nausea vomiting, 
vertigo, visual disturbances, and even pruritus 
or urticaria, gave sharply positive reactions to 
intradermal testing with a 1 5 dilution of 
synapoidin (a combination of chorionic gona 
dotropm and pituitary extract) Sympto 
matic relief was afforded in those with posi- 
tive reactions by intradermal desensitization, 
ranging from 0 02 cc to 0 3 cc of a 1.5 dilu 
tion in 5 per cent dextrose Similar results 
were obtained in women with premenstrual 
migraine and tension Unexpectedly, two 
patients were freed of dysmenorrhea, and 
two noted improvement of acneform rashes 
appearing before their periods 

The assumption of an allergic origin is sup- 
ported above all by the fact that the dis 
turbances incident to menstruation can be 
cured by systematic injection of serum taken 
during the premenstrual exacerbation of the 
cutaneous lesions, migraine, asthma, or other 
symptoms For this purpose, the writers em- 
ploy the method introduced by Geber 530 
About 20 cc of the patient’s blood is with 
drawn at this time under aseptic precautious 
and centrifuged, and the sterile serum is pre 
served with 1 10,000 merthiolate in rubber- 
stoppered vials at refrigerator temperatures 
The patient is given 0 2 cc of serum every 
other day during the intermenstruum The 
injections are carried out according to the 
depot method of Lehner and Rajka namely, 
four successive mtracutaneous injections are 
given in the same site Favorable results 
have been reported by Malinin, 3 ’ 69 Harrison, 532 
Ibspk.uxs. awi Kfisten., 434 Omiemix 538 au/1 the. 
writers 537 Salen 502 employed menstrual dis- 
charge collected during the first hours of 
menstruation, before it becomes definitely 
sanguineous 

There can be no doubt that, of the menstrual 
disorders of this type, cutaneous manifesta- 
tions are the most common Schoelzke 3 ’ 65 
noted such skin conditions in about 38 per 
cent of all women between the ages of 14 and 
50 years Acne vulgaris is the most fre- 
quently encountered While this condition 
often consists only in the appearance of iso 
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hted papules and pustules, for which treat- 
ment is not really required, some cases present 
severe and extremely refractory lesions. Dur- 
ing the past ten jears, the writers have seen 
about 50 instances of acne in which a complete 
cure was achieved by means of injections of 
premenstrual serum (Figs. 35, 36) 

A M , a 17-j ear-old white girl, presented an acne 
form eruption on the face, back, and che^t The 
lesions were «ad to have appeared for the tirst time 
three jears pre\iou 5 lv, at the time of the menarche 
Thej alwaxs flared four or five davs premenstrualk 
and receded about two dajs after the onset ol the 
menses Considerable djsmenorrhea was noted each 
month Blood was drawn for «erum and the patient 
received $« injections of 0 2 cc each in the hrst month 


for ten or tuche \ears past These lesions generally 
lasted ironi 'even to ten da\s then gradually healed 
without leaving scars The herpes appeared at the 
onset ol each menstrual period There was severe 
dxsmenorrhea causing temporarv but complete dis 
abilitv The patient when first seen, had crusted 
localized vesicular patches with ervthematous bases, 
on the leit -ide ol the mouth and on the cheek and 
right lower lip Blood was withdrawn for the prepara- 
tion ol premenstrual -<rum The patient received 
seven intradirmaf injections (0 2 cc each) during the 
intermcn*truum No herpes appeared on the first 
dav ol her menses hut during the last two davs she 
develojied a severe cold with tv p cal herpes which was 
less severe than u-ual However, menstrual cramps 
and pain did not appear and this she said, was the 
lirsi time in twelve vears that she had been able to 
cam on her normal work without discomfort. The 



Fig 402 Xevroderuatitis on Endocrine 
Basis. Flaring Tw o Dus Beeore Evch 
Me\stru\tio\ 


Fig 403 Definite Improvement prom 
Endocrine Therapy (Estrogen and 
PROCESTERONE) 


(without observable improvement) and eight injec- 
tions the following month At the time of the next 
menstruation, the patient presented onl> an occa- 
sional pustule and the condition of the skin was gener 
allj better In the third month, she received nine 
injections and at this time was very much improved — 
the recession was estimated at 90 per cent She also 
stated that her menstrual pain and discomfort had 
markedly decreased No treatment was given the 
next month, and the fece remained clear at the time of 
menstruation during the nine months the patient was 
kept under observation Menstrual discomfort was 
siill decidedly less than before. 

Moreover, treatment with autogenous pre- 
menstrual serum has quite frequently been 
efficacious in curing generalized or localized 
(vulvar) pruritus, as w ell as herpetic eruptions 
usually located on the lips, face, or external 
genitalia. 

J S , 35 j ears old, w hite, had noticed grouped v esic- 
ular herpeUc lesions on the hps and ra^olabial folds 


next month the patient received nine injections, and 
menstruation was delaved bi eight days, although it 
had previously alwavs been regular. The menses were 
not accompanied bv herpetic vesicies or dy smenorrhea 
The patient was perfect lv well subjectively and ob- 
jectively, for the next six months 

It may be noted that in a senes of cases of 
pruritus vulvae and acne aggravated at the 
time of menstruation, Zondek and Bromberg 535 
obtained positive skin tests with steroid hor- 
mones in 72 per cent 

Urticaria, angioneurotic edema, neuroder- 
matitis (Figs. 402, 403), localized and general- 
ized menstrual dermatitis (Figs. 404, 405, 
406), including the so-called dermatitis dvs- 
menorrhoeica (Figs 407, 40S), appear far less 
commonly in conjunction with menstruation. 
The last-mentioned term goes back to the 
days when it was first discovered that the 
obvious connection between this dermatosis 
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and menstrual irregulant\ could be com me 
inglj demonstrated The question as to 
whether the condition is an expression of a 
menstrual toxicosis or a menstrual aller<n 



Fic 404 Periatlaar Dermatitis Oc 
CLRRING PrEMENXTRL \LL\ 


cipalh at the time of menstruation this max 
sureh be interpreted as a definite indication 
that the following conditions are the expres 
sion of an endogenous hormonal allergx 



Fic 40a Ci re ba Tstrogemc TnERAp\ 


must often remain unanswered e\en toda\ 
The writers ha\e shown that such dermatoses 
can be successfully treated b\ appropriate 
endocrine therapy Another approach is to 
persuade the patient to become pregnant 
In cases resistant to other forms of therapy 
X ray castration may be employ ed as a last 
resort 

It is occasionalh possible to demonstrate 
that in dermatitis dy smenorrhoeica (Figs 
409 410) the premenstrual blood contains a 
substance that when injected into the shin 
of the patient in the intermenstruum will 
e\oke an immediate urticarial reaction (Fig 
411) and a delayed response in the form of 
pinpoint sized papules clinically resembling 
the lesions of the menstrual dermatosis How 
e\er the patient does not react to her own 
blood serum withdrawn in the mtermenstruum 
or to the premenstrual serum of normal indi 
xiduals In controls on the other hand it is 
impossible to elicit either an immediate or a 
delayed reaction by injecting premenstrual 
blood serum from the patient 

Moreoxer considerable unproxement and 
often complete cure can be achiexed by ad 
ministering premenstrual serum not onh m 
the dermatoses but also in all the other con 
ditions appearing either exclusixely or pnn 



SixTFEnXeARS DERATION TlNALtl 
Controlled ba Endocrine 
Tiifr API 

menstrual migraine (Cameron 539 Lrbach and 
Gottlieb' 991 ) menstrual trigeminal neuralgia 
((Seller 530 ) menstrual asthma (Saleti 51 ’ Lr 
bach), menstrual rhinopathi (Lrbach) certain 
Cases of premenstrual tension (Lrbach) In a 
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diabetic girl recently ob sensed by the senior Less common lj , still other conditions are 
author, the regular occurrence of vomiting associated with menstruation and the possi- 
and abdominal cramps one day before men- bility ot an endogenous-allergic mechanism. 



FlC 407 Generalized Menstri \l Fig 40S He--i lt <i \ Ku Castration, 
Dlrh\titis (Dermatitis RfmjRtid ro uti R f ihi in Months’ Hon 

DASMFNORRHOFICAI I JTALIZ ATION III RIM WHICH \LL Ff AnI- 

BLL TkHTMFNTn U ERE TRIFD 



Fig 4C9 Premenstrual Exacerbation Fig 410 Same Patient between 

of Dermatitis Da smenorriioeic a Menstruations 


struation repeatedly threatened to precipitate Menstrually recurring purpura of the Schoen- 
diabetic coma. Autoserotherapy completely lem -Henoch type was thought by Ellman 
pre\ented the vomiting and cramps. and Weber®*' 0 to be of anaphylactic origin. 
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Minot* 0 noted blood eosmophilia in two cases 
of menstrual thrombocy topen c purpura and 
suggested a possible allergic background 
Rarely jaundice accompanies each menstrual 
period in certain individuals (Lichtman 3 71 ) 
This ma) be due to edema or spasm (dyskine 
sia of the sohincter of Oddi or possibly to a 
functional disturbance of the liver paren 
chyma It is reported that the benzoic acid 
test of liver function is diminished during the 
first da> of menstruation (Heil g and kantien 

gar 3 7-) 



Tat ent s Own Premenstrual Serum 
Injected Intracutaneolsly dlrinc 
InteruenstruuU 

Note negat ve controls nth patient s own serum 
ithdrain n intermenstruum (N) and nth pre 
menstrual serum of no mal woman (C) 

In oMw.ec.Uon with, skin diseases related to 
endocrine function it might be pertinent to 
mention that the senior author has observed 
a few case of dermatitis acne and pruritus 
that showed distinct exacerbation at the time 
of the rupture of the graafian follicle and that 
could be controlled b> appropriate hormonal 
therap> According to GodeP 73 allergic mam 
testations m general are exaggerated during 
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ov ulation as w ell as during menstruation and 
the menopause 

Isolated observations (Rowe 1 ® 3274 
Smith 3275 ) suggest the possibil ty of a relatioi 
ship between painful menstruation or exces 
sive menstrual flo \ and hypersensitiveness to 
some food This does not however permit 
the assumption that all cases of essential 
dysmenorrhea are of allergic origin — a view 
that certain authors are now inclined to take 
Joachimovitz 1987 reported a case in which the 
allergic menorrhagia was aggravated by topi 
cal application of the allergen to the cervix 
and the menstrual fluid contained large num 
bers of eosinophils Labor like pains and 
sudden onset of ble ding outside of the men 
strual period have repeatedly been observed 
(Duke 600 kahn 3276 Smith 3 7S ) as part of a severe 
generalized allergic reaction — e g following 
injection of an overdose of antigen Hansen 793 
reported an abortion following a generalized 
reaction to an injection of pollen 

Furthermore an occasional case of leucor 
rhea especially when marked by an abundance 
of eosinophile cells may also be attributable 
to allergy Adelsberger and Munter 1059 re 
ported instances of this kind during the hay 
fever season in women suffering from pollino 
sis In a similar case Thomas and W lcksten 939 
found that the application of a small amount of 
ragweed pollen to the posterior wall of the 
vagina produced a definite reaction charac 
tenzed by increased redness and puckering of 
the mucous membrane locally along with an 
increase in watery discharge from the cervix 
Another case of leucorrhea in a patient with 
allergic rhinopathy showed a large number of 
eosinophils in the vaginal secretion The 
leucorrhea was controlled by elimination of 
certain foods especially eggs and wheat and 
hyposensitization with respect to the inhalant 
factors The senior author has observed an 
instance of specifically caused vaginal dis 
charge found to be a partial expression of a 
food allergy (pork) as confirmed by appro 
pnate elimination and re exposure expen 
ments H L Huber traced pruritus vulvae 
appearing in 3 children during the ragweed 
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pollinating season, to local contact with 
pollen. 

Finally, the altered reactivity of the skin at 
the time of menstruation should he considered 
briefly. Clinical experience indicates that a 
state of cutaneous hypersensitiveness is fre- 
quently present in the premenstrual period and 
during the first days of menstruation. Certain 
discordant observations should, however, be 
mentioned. Thus, Hansen-Pruess and Ray- 
mond 5277 maintain that in allergic women the 
strongest average reaction to allergens is ob- 
tained on the last day of menstruation; the 
nett greatest in the midperiod of the cycle; 
and the smallest on the premenstrual day. 
In other words, the increase in skin reactivity 
seems to be associated with periods of low es- 
trogenic titer in the "blood. The same fact 
was demonstrated by Coulaud 127 ® with regard 
to the tuberculin reaction in women. How- 
ever, since the results of these studies con- 
tradict clinical experience, further investiga- 
tion seems to be warranted. The varying 
degrees of hydremia and dehydration may 
possibly play an important rdle m determining 
the degree of the skin reaction dunng the men- 
strual cycle, since it is a well-known fact that 
there is a state of relative hydremia in the 
premenstrual period and a state of relative 
dehydration on the last day of menstruation. 

B. PREGXAXCY 

The effect of pregnancy on pre-existing al- 
lergic states is not uniform. However, aside 
from those conditions appearing in certain 
patients only when they are gravid and prob- 
ably dependent on an endogenous allergy, P 
may be stated as a broad generalization with 
many exceptions that the manifestations of 
hypersensitiv eness often tend to be milder or 
even absent during pregnancy. Zondek and 
Bromberg 53 * suggest that in view of the prob- 
ability of endogenous allergy to normal hor- 
mones, the frequently observed improvement 
in allergic diseases at this time may be ex- 
plained by the assumption that the gradual 
increase of the hormonal level of the body 
during pregnancy brings about hormonal de- 
sensitization, Another possibility is sug- 
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gested by Ahlmark’s 3279 observation that ele- 
vated histaminase activity of the blood in 
human beings may be detected during the 
seventh week of pregnancy and increases in 
the second half of pregnancy to 500 to 1,000 
times above normal. The same findings w ere 
noted in guinea pigs and rats, although not in 
cats and rabbits. However, on the basis of 
the reactions to tuberculin in pregnant tu- 
berculous women, Lichtenstein 52 * 8 objects to 
the concept of ‘‘anergv of gravids,” although 
he did note a mild diminution of sensitivity 
during the third trimester of pregnancy in 25 
per cent of the patients. A return to normal 
reactivity occurred shortly after delivery. 

What vve call a pregnant organism is a 
unique biologic system, consisting not, as 
long believed, of tvv o components, but of three: 
the mother, the placenta, and the fetus. It 
should be pointed out that there is no direct, 
immediate relation between mother and fetus, 
while the most intimate physiologic relation- 
ship exists between the placenta and the 
mother’s organism, on the one hand, and be- 
tween the placenta and the fetus, on the other. 

With these reservations established, it may 
now be pointed out that during pregnancy 
there is an exchange between mother and fetus 
of certain substances that are always foreign— 
and therefore antigenic— to one of the two 
According to Xaegeli’s 3251 brilliantly con 
ceived hypothesis, it may be said that, in the 
normal course of pregnancy, there is a very' 
gradual and slowly increasing passage of the 
antigens, making possible a reciprocal satia- 
tion of the antigens and antibodies. As a 
result, the organism of the mother and prob- 
ably also that of the fetus become so perfectly 
attuned that they produce a state of specific 
anergy. Nevertheless, even in pregnancies 
running a perfectly normal course, tempo raty 
disturbances (nausea, vomiting, and the like) 
occur often enough, both at the beginning and 
toward the end of the pregnancy'; they may' 
possibly be interpreted as symptoms of specific 
endogenous hypersensitiveness. The ques- 
tion of the transmission of antigens and anti- 
bodies through both the normal and the patho- 
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logic placenta assumes great importance in the 
problem of allergization of the fetus in utero 
(p 48) and of the passive Rh isosensitization 
of the newborn, resulting in erythroblastosis 
fetalis (p 366), and is further considered with 
these subjects 

It has long been known that placental pro- 
tein is oreign to the gravid organism this 
point is supported by the facts that the serum 
of a pregnant woman possesses the capacity of 
breaking down placental protein, and that, 
following injections of placental protein, the 
blood of the pregnant woman demonstrably 
contains specific antibodies to it The exist- 
ence of anti-placenta antibodies was experi- 
mentally demonstrated by Seegal and Loeb* 48 
and injection of anti placenta serum into 
pregnant rats was found to lead to fetal death 
by degeneration of the placenta Moreover, 
as Gans 3282 has shown in an extensive series of 
experiments, while mtracutaneous injections 
of various organ extracts elicit definitely 
weaker reactions in pregnant women than in 
nonpregnant women or in men, this situation 
is reversed when pregnancy serum is added to 
the extracts in other words, injections in 
pregnant women of organ extract plus preg- 
nancy serum evoke local reactions that, with 
regard to intensity and persistence of the 
erythema and infiltration, definitely exceed 
those elicited in nonpregnant women and in 
men This would seem to warrant the con 
elusion that pregnancy serum contains a sub- 
stance to which the pregnant organism is 
hypersensitive, the substance may well be an 
endogenous hapten (see p 120), since pieg 
nancy serum alone is incapable of eliciting 
these reactions 

Proceeding from the w orkmg hypothesis that 
the fetus represents an antigen to which the 
gravid organism responds with antibody 
formation, the senior author 517 gave pregnant 
women mtracutaneous injections of 0 1 cc of 
fetus extract For this purpose, fetuses ap- 
proximately 6 to 8 weeks old, surgically re 
moved because of ectopic pregnancies, were 
crushed m a Buchner press under aseptic con 
ditions, the filtrate was diluted with physi- 
ologic saline solution and passed through a 
Berkefeld filter It was found that nonpreg- 
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nant women and those m the early months of 
pregnancy responded with strongly positive 
skin reactions after twenty four hours, while 
women in the last trimester of pregnancy pre- 
sented either no response at ail or only a very 
mild reaction The results of these experi- 
ments strongly suggest that the pregnant or 
gamsm in time acquires a specific anergy to 
fetal protein 

The assumed presence of specific antibodies 
in the pregnant woman serves to explain the 
good results achieved with systematic injec- 
tions of the serum of pregnant women in the 
treatment of the dermatoses of pregnancy 
(Freund 5283 ) the administration of these anti- 
bodies effectively neutralizes the increased 
supply of antigen m these diseases 

The conditions that will be discussed below 
under the general head of allergic diseases of 
pregnancy were and are even now often called 
“pregnancy toxicoses ” Yet the outstanding 
men in this field admit that, despite all efforts, 
it has never been possible to isolate any defi- 
nite protein derivative from the blood or urine 
of the pregnant woman, or to demonstrate 
conclusively the presence of any kind of toxin 
However, according to Seitz, the disease pic- 
tures so closely resembling a toxicosis are 
produced not by toxins in the strict sense of 
the word, but by physicochemical alterations 
of the blood or tissues This concept is ex 
traordinarily close to that expressed by Doerr 
and other authors with reference to the patho 
genesis of allergy (see p 37) 

The symptomatology of the allergic diseases 
of pregnancy comprises subjective and objec 
tive manifestations, the latter being divided, 
in turn into local cutaneous and general in- 
ternal disturbances One of the most dis- 
tressing symptoms is pruritus, which some 
times appears at the beginning of pregnancy, 
sometimes only in the later months, and is 
often extremely severe In other cases, there 
is lichen urticatus (Fig 412), and erythemas 
and urticarial exanthems have occasionally 
been observed The beneficial effect of ther 
apy with the serum of normal pregnant women 
has been mentioned above as evidence regard- 
ing the allergic nature of these conditions 
Nasal symptoms constitute another syn 
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drome sometimes occurring in pregnane}'. 
Thus Mohun 1851 observed 8 patients who ex- 
perienced a severe degree of nasal blocking and 
congestion only during pregnane)*, and 5 of 
them reported similar symptoms during one 
or more previous pregnancies. Typically, the 
condition disappears spontaneously within 
one to seven days after delivery. He con- 
cluded that the increased incidence of rhino- 
pathv during pregnancy appeared to be paral- 
lel to and caused by the amount of estrogen 
produced in the body. 


semen was proved by a definite time relation- 
ship between the symptoms and the deposition 
of semen in the patient’s vagina (mild nausea 
for three days followed by sudden onset of 
vomiting for five days) and by positive pas- 
sive transfer tests with the semen. 

The disturbances generally mcluded under 
the term eclampsia ate more dangerous and 
therefore far more important The pathologic 
picture of eclampsia is a sharply circumscribed 
one, particularly as regards the renal and 
hepatic in\ olvement. The kidney presents a 



Fig 412 E\uocE\ors Allerg\ to Fetal Protein 

Lichen urticatus in pregnant woman from snth to ninth month Skin cleared complete!) two days after 

deliver). 


Xausea and vomiting of early pregnane)* 
may be due to an allergic reaction of the pa- 
tient to the secretion of her own gravid corpus 
luteum (Finch ws ) Intradermal injection of 
luteal hormone in such patients produced a 
typical allergic wheal, while no reaction was 
elicited in pregnant women not suffering from 
nausea He claimed that the s\ mptoms can 
be alleviated and e\ en completely controlled 
by injections of graduated doses of progestin. 
A unique and interesting mechanism appeared 
to account for pernicious vomiting of preg- 
nane)* in a case studied by James and 
Wagoner 35 * 4 : sensitivit) to the husband’s 

Jutes, D W »nd W wove!, c P Letter,, Intenia t_ Core. 
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picture suggestive m part of an unusual type 
of nephrosis, along with mvoUement of 
the glomerular capillaries. Less constantly 
the liver reveals changes in the periphery of the 
lobules, consisting of fibrinous thrombi in the 
portal vessels and hemorrhages, furthermore, 
there is cell destruction m the involved parts. 
In this connection it is interesting to note that, 
while engaged in experimentally producing 
allergic acute diffuse glomerulonephritis, Ahls- 
trom 35 ** obserx ed hepatic changes that morpho- 
logically corresponded in many respects to 
those seen in the livers of individuals suffering 
from eclampsia. 

A number of theories have been advanced to 
explain eclampsia, including postulation of a 
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toxic state due to substances coming from the 
fetus of increased production of posterior 
pituitary hormone, of disturbances in the 
endocrine glands of cerebral edema, and of 
increased intracranial pressure as a result of 
changes in the kidneys None of these can 
explain all the symptoms of eclampsia On 
the other hand, if the facts are evaluated ob 
jectively , a certain modicum of truth will have 
to be granted to each possibility How can 
these ideas be reconciled? The answer would 
seem to he in abandoning the search for the 
cause of eclampsia among morbid states of 
the individual organs (placenta, kidney, liver, 
pituitary , brain), or in faulty chemical regu 
la t ion, as acidosis and m accounting for the 
various clinical and pathologic manifestations 
on the basis of an altered reaction capacit> 
to the fetus on the part of the gravid organism 
Investigations to support the \iew that 
eclampsia is an expression of hypersensitive 
ness of the maternal organism to placental pro 
tern go back to the experimental studies of 
Rosenau and Anderson 3285 These authors 
showed that guinea pigs can be allergi 2 ed to 
extracts of guinea pig placenta However, 
this demonstration was considered inconclu- 
sive, since the characteristic pathology of 
puerperal eclampsia was never reproduced 
in experimental anaphylaxis However, Ya 
mada 515 recently found that eclamptic changes 
of the spleen, liver, kidneys, and adrenals 
can be induced in pregnant rabbits by 
repeated intravenous injections of placental 
proteins from an eclamptic patient This 
investigator also showed that when the isolated 
uterine musculature of guinea pigs is sensitized 
to eclamptic human serum, it is thrown into 
acute anaphylactic tetany by addition of 
eclamptic placental proteins to the solution m 
which the uterus is suspended On the basis 
of these experiments, Yamada concluded that 
an abnormal and highly antigenic protein is 
given off by the eclamptic placenta, and that 
this substance reacts with homologous ma 
ternal antibodies in such a way as to account 
for the entire syndrome 
The assumption that this disease is of aller- 
gic origin receives further support from the 

•« Rosenau M J and Awttsov J F Kyg Lab Bull 45 
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investigations of Knepper 3286 who apparently 
succeeded in reproducing the pathologic pic 
ture of eclampsia m animals by inducing 
serum anaphylaxis along with simultaneous 
injections of the posterior pituitaiy hormone 
Furthermore Junghans 3287 furnished sup 
port of the theory of the allergic causation of 
eclampsia by demonstrating that women with 
pre eclampsia give strongly positive skin reac 
tions to intracutaneous tests with fetus ex 
tract while no such reactions are given by 
healthy pregnant women 
On the basis of these findings Junghans 3 ” 87 
and other authors assume that the clinical 
manifestations associated with eclampsia m 
eluding the headaches convulsions and tern 
porary loss of v ision and of consciousness are 
attributable to an allergy— all the more so 
since these manifestations are known to occur 
in the symptomatology of allergic diseases 
It may be assumed however that certain as 
yet unknown factors must be present in order 
to promote such a high degree of sensitization 
of the maternal organism to fetal protein 
Some authors actually claim that the very 
mechanism of birth (onset of labor, expulsion 
of the fetus) is also brought on by allergic 
processes These claims are utterly without 
foundation Moreover it must be said that 
idle speculation of this kind can only bring 
harm and discredit to the study of allergy 
Therapeutically the treatment of the aller 
gic conditions of pregnancy is still confined to 
systematic intramuscular administration of 
normal pregnancy serum (10 cc twice weekly 
for about five or six injections) and to a 
methodical modification of the diet with the 
purpose of reducing the intake of animal 
protein to a minimum In severe cases ol 
eclampsia, the physician will have to consider 
the advisability of interrupting the preg 
nancy 

C MENOPAUSE 

The influence of the menopause is rather 
difficult to evaluate Unlike the situation in 
menstruation and pregnancy, there are no 
specific allergic diseases that are exclusively 
or chiefly dependent on the menopause In 
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some instances, the cessation of o\arian activ- 
ity is unquestionably very beneficial. This 
is particularly true in relation to migraine— 
a common observation that has even led to 
artificial interruption of ovarian function m 
intractable cases. Furthermore, asthma is 
sometimes favorably influenced by the meno- 
pause. On the other hand, there are many 
patients in whom the heightened irritability 


and nervous tension of this age are responsible 
— probably because of autonomic or central 
nervous s\ stem imbalance, or of endocrine 
factors — for the aggravation of and sometimes 
even the onset of allergic diseases, including 
urticaria, dermatitis, rhinopathy, and asthma. 
To ascertain or rule out a pathogenetic rela- 
tionship, estrogenic therapy may be tried, and 
will bring prompt relief in appropriate cases. 



Chapter XXXIV 

ALLERGY IN THE NEWBORN, IN INFANCY, AND IN CHILDHOOD 


TN THE last years of his life, von Pirquet 
J- subscribed to the view that there is such a 
thing as a special allergy of childhood, of ma- 
turity, and of old age, respecti\ely How 
ever, this view may now be categorically re 
jected Although it is true that particularly 
in childhood certain allergic manifestations 
appear that are never observed m other age 
groups (such as special allergic conditions of 
the newborn, or infantile dermatitis), the 
underlying allergic mechanism is always the 
same However, in order to offer a concise 
summary of the conditions in question, we 
shall either here review the allergic diseases 
appearing in childhood, or refer to the chip 
ters in which a more detailed discussion of 
each subject is available 


A CLINICAL MANIFESTATIONS IN 
THE NEWBORN 

Some of the manifestations to be described 
below have been grouped by Mayerhofer 3 *® 5 
under the term ‘biologic allergy of infancy ” 
As he pointed out, there occurs during the 
last months of pregnancy an uninterrupted 
transmission, from mother to fetus, of various 
protein substances that are foreign to the 
latter such as the maternal sex hormones or 
placental proteins All these substances are 
capable of allergmng the infant’s organism tu 
utero, m general however, no definite allergic 
reaction can take place so long as the placenta 
exerts its ‘ detoxify mg” action It is only 
after birth * when this mechanism is no longer 
available, that the remaining traces of mater 
nal protein can evoke allergic reactions in the 
newborn 

This concept would make it readily com 
prehensible that many of the conditions and 
processes of early infancy considered by 
May erhofer to be of allergic origin, are actually 
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found in the ob 
ups observed by 
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to be regarded not as pathologic or morbid 
but as strictly biologic phenomena To what 
extent they will in the future be recognized as 
allergic or pathergic, will depend on whether 
or not it will be possible to demonstrate the 
presence of an. antigen antibody mechanism 
Mayerhofer attributes such great importance 
to these conditions that he draws the line of 
age distinction between the newborn and in- 
fants on the hasis of their individual capacity 
to present the allergic reactions ty pical of the 
newborn He considers the age of 42 days to 
be the maximum limit of the newborn stage 
Mayerhofer recognizes the following clinical 
pictures of allergy of the newborn 

(1) Erythema toxteum neonatorum (Leiner- 
Moussons) allergic exanthem of the newborn 
(Mayerhofer) Approximately 50 per cent 
of all newborn infants present a skin eruption 
that is similar either to measles or to the skin 
manifestations of serum evanthem These 
infants not uncommonly have the following 
additional symptoms that may also be of 
allergic origin initial leucopenia, relative and 
absolute eosinophiha of the blood at the peak of 
the exanthem, splenomegaly, lymphadenopa 
thy, and recurrences of the rash as m ‘ frac- 
tionated” serum exanthem Rosenbaum, 
Sokolow and Kononowa, Pehu and Woringcr, 
Peipers, and other pediatricians have accepted 
Mayerhofer s view that erythema tovicum 
neonatorum is of allergic origin (for bibliog 
raphy see Mayerhofer 3 ® 9 ) 

(2) Pylorospasm c / the newborn Between 
the seventh and fourteenth days of life many 
nursing infants suddenly begin to vomit spas 
modically Mayerhofer interprets this symp 
tom as an. allergic reaction to the mother’s 
milk The condition is not a serious one, and 
clears up spontaneously 

(3) Melena neonatorum I his condition 
may , naturally, be of pathologic origin (ero 
sions or necrosis of the gastro intestinal mu 
cosa, or other organic lesions) However, in 
many instances, it runs its course w ithout any 
apparent pathologic cause It almost in 
variably apjiears on the seventh dav of life 
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Mayerhofer considers this form of melena to 
represent an allergic intestinal reaction ; in 
his opinion, it requires no treatment. 

There is, however, as pointed out by 
Rubin,” 90 another type of melena in newborn 
infants, which is due to hypersensith eness to 
cow’s milk. It can be controlled in some 
cases by substituting milk from another animal 
species, or sometimes only by a milk-free diet. 

(4) So-called dyspepsia of the ueuborn. Fol- 
lowing complete elimination of meconium, 
watery mucoid greenish stools are very com- 
monly observed. The older school of pedia- 
tricians generally called these “dyspeptic 
stools.” Mayerhofer, however, considers this 
intestinal catarrh to be ol allergic origin. The 
correct pathogenetic evaluation of these in- 
testinal manifestations is of therapeutic signifi- 
cance, since these catarrhs should not be 
treated with starvation and laxatives; con- 
servatism usually suffices, since the symptoms 
generally retrogress spontaneously. 

(5) Allergic hydrocele in the nraborn. Many 
but not all hydroceles in the newborn appear 
during the seventh to tenth days of life, their 
onset being extraordinarily abrupt and some- 
times involving very stormy manifestations. 
Mayerhofer regards the mechanism of this 
exudation in the still unclosed space of the 
tunica vaginalis propria as analogous to the 
allergic joint exudation in serum sickness; for 
this reason paracentesis should not be per- 
formed. His assumption seems to find sup- 
port in the findings reported by Papp and 
Steinert, 3291 that puncture of the hydrocele 
disclosed long pointed needle-like crystals, 
assumed by the authors to be Charcot-Leyden 
crj stals. 

(6) Fetal erythroblastosis. The syndromes 
of congenital hemolytic anemia or icterus 
gravis neonatorum are today considered to be 
an expression of iso immunization, or better, 
isosensitization in the pregnant mother (Le- 
vine, Katzin, and Burnham 3292 ). The isosensi- 
tization is probably due to the fact that an 
Rh-positive fetus produces anti-Rh iso-anti- 
bodies in an Rh-negative mother; if these anti- 
bodies filter back into the fetal circulation, 

I Pennsylvania M J 45-711,1942 

Papp, G . and Shutest, G Ztschr f Kinder h 55. 726. 1933. 
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they have a destructive effect on the blood of 
the fetus, the expression of which is the con- 
dition of icterus gravis. As a proof of their 
theory, Levine et al. 1 * 41 demonstrated that 
while only 15 per cent of persons taken at 
random are Rh-negative, 90 per cent of the 
mothers of erythroblastotic infants were found 
to be Rh-negative. Moreover, the serums of 
many of these mothers were found to contain 
anti-Rh agglutinins. Fetal erythroblastosis 
and its mechanism are discussed at greater 
length in chapter XV. 

According to the answers obtained from a 
questionnaire sent to several hundred ob- 
stetricians, allergists, and pediatricians and 
to his own experience, Campbell 2713 states 
that the following suggest the possibility of 
potential allergy in the newborn, although he 
fails to delimit the duration of the neonatal 
period : 

IIistor> of allergic parentage 
L nstable parentage 
Retroauricular intertrigo 

Seborrhea capitis, with or without involvement of 
the shoulders, arms, evebrows, elbows, and 
popliteal spaces 

Loose stools, mucoid stools, or intestinal bleeding 
after ingestion of cow’s milk 
“Geographic tongue” 

Visible peristaltic waves 
Intrauterine hiccup 

Nose rubbing or sneezing (with eosinophils m nasal 
smears) 

Continuance of vomiting after pv loromy otomy in 
infants with py lone stenosis 
Excessive hunger on adequate formula (probably 
abdominal discomfort or colic) 

Allergic colic (to be differentiated from colic due 
to aerophagia) 

Excessive reaction to silver nitrate drops, or to 
ammomated mercury or other agents used to 
prevent impetigo 

Urticaria immediately after breast feeding, usu 
ally disappearing before next nursing (probably 
due to allergen in mother’s diet, such as choco 
late, rhubarb, asparagus, rather than to specific 
reaction to human milk protein) 

Intolerance to orange juice or cod liver oil 
Unusual sensitivity to sugar 
Early' exconation of the buttocks 
Asthma (especially if nursing mother’s *ca)p shows 
excessive dandruS) 

Lary ngospasm 
Glossitis (rare) 

Edema of hands and feet 
Enlargement of thymus 
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"V\ hile it is impossible to agree to the sig 
mficance of all these manifestations, the length 
and variety of the hst indicate the protean 
possibilities of neoratal allergy and explain 
why it is so often unsuspected 

Of 200 allergic children seen by Campbell, 
25 per cent re\ealed signs of allerg) soon 
after birth, in comparison, Clem 219 * reported 
that the first allergic symptoms appeared in 
39 per cent of 100 allergic children in the first 
month of life, and 24, 13, and 6 per cent, 
respectively, in the ensuing months 

The possibility of anaphylaxis caused by 
human breast milk is illustrated by two cases 
described by Campbell* 71 * 

A newborn infant whose older brother had died of 
anaph) lactic shock after his first breast feeding pre 
sen ted similar s> mptoms when one drop of his mother’s 
milk was placed on his tongue He was promptly 
weaned One month later he gave a strong!} positive 
reaction to human breast milk 

Another infant on being placed to the breast on the 
second da) of life went into a state of anaph) lactic 
shock so severe that the head nurse baptized him dur 
ing the episode He was resuscitated by epinephrine 
and artificial respiration The same thing occurred 
the following da> when he was given one drop of his 
mothers milk He was proved allergic to human 
milk b) skin testing 

B. CLINICAL MANIFESTATIONS IN 
INFANTS AND CHILDREN 

The relative frequency of involvement of 
the various systems depends, to a great extent, 
on the age of the child The infant will most 
commonly present gastro-intestinal symptoms 
} due to food allergy, as well as cutaneous 
manifestations, the causes of which may vary 
considerably from case to case While asthma 
sometimes does occur very early in life, it is 
rarely encountered in children under the age 
of 2 years Rhinopathy, including hay fever, 
generally makes its initial appearance even 
later, mostly at the age of 4 or 5 years 

A survey of 1,000 children, undertaken by 
Rudolph ,**“ revealed allergic manifestations 
in infants as young as 4 months in order of 
frequency , these were dermatitis, gastro in- 
testinal symptoms (frequent vomiting, severe 
colic, diarrhea, constipation), sneezing, urti 
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cam, and wheezing Hill* 94 ’ quite properlv 
states ‘The allergic child is never static, his 
allergic pattern is continuous!) changing, he 
is becoming acclimated to some allergens and 
sensitized to others ” 

It might also be said, on the basis of 
Clem’s* 49 * observations, that the nature of the 
allergic manifestations is equal!) subject to 
change In 100 cases the initial allergic symp- 
toms in the order of frequenc) were rash or 
dermatitis, usual!) due to egg yolk or orange 
juice, vomiting or pylorospasm, other gastro 
intestinal allergy, manifested b) severe persis 
tent colic, flatulence, recurrent diarrhea, or 
constipation, and far less frequently, asthma, 
perennial rhinopathy, ‘allergic tongue,” ha) 
fever, and urticaria Despite early diagnosis 
and prophylactic treatment, 98 pet cent of 
these developed major allergic diseases within 
a ten year period of observation — 85 per cent 
of them before the age of 7 years These 
included, in order of frequency, perennial 
allergic rhinopathy, ha) fever, bronchial 
asthma, dermatitis, gastro intestinal allergy, 
and urticaria, as well as other diseases About 
half of the series had only one diagnosis, the 
remainder two or more Significantly, the 
nature of the first allergic symptom did not 
usually determine the type of allergy develop- 
ing subsequently, although those with pyloro 
spasm in infancy tended to exhibit gastro 
intestinal allergy or urticaria later, while 
those with gastro intestinal conditions in 
infancy had less chance of dermatitis 

Ballesteio 2481 points out that impaired nu- 
trition is present to a variable degree in all 
allergies, especially in children, and may 
outweigh the other allergic symptoms in im 
parlance, or even be the only manifestation 
Allergic children may be as much as 50 per 
cent underweight, and about one third are 15 
per cent or more underweight Charactens 
tically, the fat loss is greater m the thoracic 
region than in the abdomen 
It is easy to understand that the principal 
allergens m infancy and earl) childhood are 
foods Inhalants become about equally im- 
portant in the latter part of the preschool age 
period, and the incidence of sensitivity to 
inhalants (dust, feathers, pollens) and bacteria 
increases throughout the school years Drugs 
play a relatively minor role, although there 
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have been increasingly frequent reports of 
sensitization to the sulfonamides in children. 

The literature contains many studies on the 
subject of personality trends in allergic chil- 
dren. Representative of these is the work of 
Riess and de Cillis,* 991 who submitted 139 
allergic and 117 nonallergic joungsters to 
various psychologic tests. The former were, 
as a rule, found to be more ascendant, extro- 
verted, and emotionally unstable than the 
latter. Children with skin allergies exhibited 
this type of psychic make-up more than did 
those with rhinopathy or asthma. Stokes**" 0 
described the neurodermatitic child as cease- 
lessly active, precocious, assertive, and ego- 
centric. Hurst 5159 and Rogerson 330 found the 
asthmatic child to be above the average in 
intelligence, irritable, aggressive, dominating, 
quick to respond, overanxious and overcauti- 
ous, insecure, and lacking confidence in him- 
self. In nearly all allergic children, marked 
nervousness is a prominent symptom In a 
strikingly high proportion of cases, the child 
occupies a position in the family that seems 
to subject him to unusual psj chologic strain. 
He is the special object of the family’s anxiety 
and care (Rogerson 3990 ). Appropriate psvcho- 
therapy, directed as much toward adults in 
the environment as to the patient himself, 
may prevent attacks. Moreover, as Fried- 
jung 9096 most emphatically stresses, the phy- 
sician must always take into account the pos- 
sibility of other psychologic influences. Thus, 
the child’s position in the order of age, or in 
the distribution, of the sihlings uvth regard to 
sex, must receive consideration, since such 
factors may make him feel remote from his 
parents or from his brothers and sisters. 
Similar difficulties also arise at kindergarten 
or at school, of course, as the result of the 
attitude of the child’s teacher or classmates. 
Lastly, the physician w ill have to pay special 
attention, in some cases, to compulsion neuro- 
ses and fear manifestations. 

Finally, parents should not be assured that 
their child will “outgrow” an allergic disease. 
Although this sometimes does happen, it is 
the exception rather than the rule. Moreover, 
many of those in w hom this apparently takes 
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place will be found, if observed for a sufficient 
length of time, to present the same or other 
allergic manifestations later. Black 3956 esti- 
mates that not more than 10 per cent of aller- 
gic children recover spontaneously — certainly 
a small enough proportion not to warrant 
neglect of etiologic diagnosis and appropriate 
treatment. 

1. Respiratory Tract 

RHINOPATHY 

The fact is not as y et sufficiently appreciated 
that conditions classified under the general 
heading of infections of the upper respiratory 
tract, or sinusitis, are often manifestations of 
allergy in children We refer most particu- 
lar!} to the recurring head colds characterized 
by a "stuffy nose” that is at its worst on 
arising and gradually improves and even com- 
pletely clears up after several hours, and by a 
nocturnal hacking drv cough, without demon- 
strable physical tindmgs When such con- 
ditions are not infectious, they are suggestive 
of an allergic etiology These little patients 
recover from one such “cold” only to suffer 
another. The condition begins and ends 
abruptly, and lasts from several hours to 
several da>s Nasal congestion and obstruc- 
tion, sometimes sneezing spells, and almost 
invariably itching of the nose, are the most 
apparent clinical svmptoms The last-men- 
tioned is a particularly important and charac- 
teristic sign. A child suffering from an aller- 
gic nasal condition will, as a rule, rub his nose 
vertically by pushing his palm upward against 
the tip of his nose, a gesture that Vaughan 91 
calls the “allergic salute”; in the case of a 
true infectious cold, on the other hand, the 
child will usually nib his nose from side to 
side. The purpose of the former gesture is 
both to relieve the itching and to spread the 
nasal walls, so securing better nasal ventila- 
tion. Frequent “sniffling” and nose-wrinkling 
are other suggestive mannerisms 

The differentiation of an allergic rhinopathy 
from an infectious rhinitis is of paramount 
importance from the therapeutic viewpoint, 
for institution of proper treatment may pre- 
vent the development of asthma when the 
child grows up. Moreover, as has been 
pointed out by Peshkin and others, children 


5. J5S, 1934 


r* Buck, J H • Tens Stitt J M 41 21. 1945 



870 


Allergy 


are less susceptible to acute colds and bron 
chitis when the allergic condition is controlled 
The present writers have frequently made the 
same observation 

Table 64 modified from that of Cohen and 
Rudolph,’ 297 presents the differential diagnosis 
of the two conditions The only objection 


Finally, it must be borne in mind that many 
truly infectious nasal conditions are comph 
cated by an underlying allergy and cannot, 
therefore, be cleared up until the specific 
hypersensitiveness predisposing the mucous 
membranes to infection is cured These com 
bined allergic and infectious cases are fre- 


Table 64 — Differential Diagnosis of Allergic and Infectious Diseases of the Upper Respiratory Tract in Children 


D agnost c Factor 

Allcrgc Diseases 

| Infect ous D senses 



SXOEV 

Attacks 

usually recurrent 

usually single 

Persistence 

often mild sj mptoms between at 
tacks 

usually complete clearing up 

Relation to heredity 

definite 

none 

Contagiousness 

none 

marked 

Relation to exposure to another case 

none 

definite 

Relation to foods and inhaled sub 

often traceable 

none 

stances as cause 



Nasal itching 

common 

none 

Wheezing 

common 

none 

Other allergic conditions current or 

usuall} present 

usually none 

in h story 




PhISJCAE EXAHIKATIOK 

Fever 

only occasionally present, rarely 
high 

[ usual!} present often high 

Visible mucous membranes 

pale glistening edematous 

hyperemic red 

Nasal discharge 

thin watery or mucoid 

mucopurulent or purulent 

Sputum 

mucoid 

mucopurulent or purulent 

Smear finding 

numerous eosinophils 

polymorphonuclear neutrophils pre- 
dom nant cos nophils few or ab 
sent 

Blood count 

frequent eosinophil a 

olten leucocjtosis 

Other signs of allergy 

often present 

none 

Sinus involvement 

edematous type 

purulent type 

Wheezing brealh sounds 

present 

none 

X raj finding 

increased bronchial markings 

no increase of bronchial markings 


Theeapeit. 

C RESPOMSE 

Response to 

1 


epinephrine 

rapid and marked 1 

none or slight 

avoidance 

avoidance of specific allergens fol j 

avoidance of food or inhalant sub 

1 

lowed bj relief 

stances followed by no change 


that might be raised concerns the statement 
that infectious rhinitis is not followed by 
wheezing breath sounds In the not alto 
gether infrequent cases of bronchitis asthma 
in children, nearly every attack of acute 
rhinitis is soon followed b> wheezing 
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quently difficult to diagnose, especial!} m the 
acute stage Repeated periods of close ob 
servation, with determination of the cytology 
of the secretions maj be necessary before the 
allergic factor can be definitel} evaluated 
As a result of nasal congestion during the 
night, there is mouth breathing snoring, and 
heavy respiration M oreov er, prolonged nasa I 
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obstruction will in time lead to underdevelop- 
ment of the sinuses and retardation of \ ertical 
growth of the face and of its forward projec- 
tion. This, according to Todd, 52 ** produces 
a narrow, pinched nose and constriction of the 
upper dental or palatal arch, so that there is 
inadequate space for accommodation of the 
developing and erupting teeth. Failure of 
the sinuses to develop properly, as well as 
improper bony de\ elopment, interferes with 
the facial growth, leading particularly to a 
depression of the bony prominence of the 
cheeks which assume a flat appearance, and 
produces the characteristic features of the 
so-called allergic facies. The role of allerg}' in 
the etiology of orthodontic deformities, in- 
cluding protrusion of the teeth and malocclu- 
sion due to poor bony grow th, was stressed by 
Cohen, 1159 Bowen, 5300 and Todd and his asso- 
riates" 01 Thus Straub 5305 reported that of 
104 patients requiring orthodontic care, 39.4 
per cent were definitely allergic and 12.5 per 
cent possibly allergic. It was also noted that 
nearly one-fifth of the allergic group had pro- 
nounced gingivitis suggestive of allergic eti- 
ology. Straub emphasized that the most 
effective means of reducing the incidence of 
dentofacial anomalies is early recognition and 
correction of chronic nasal or respiratory al- 
lergies. 

Children with long-standing nasal allergy 
are usually tired, irritable, and nervous. For 
this reason, and also because of frequent head- 
aches (frontal and occipital) and impaired 
hearing, they do poorly m school and often 
develop antisocial attitudes. If the allergy 
is severe and occurs early in infancy, the 
allergic child’s mental capacity may be im- 
paired (Todd 3595 ). When the allergic con- 
dition is relieved, the child’s intelligence often 
seems to improve rapidly. 

Food allerg}- is especially important in chil- 
dren under 5 years of age; later, dust, feathers, 
and pollens are the chief offenders. Howev er, 
the possibility of infectious allergy should 
always be borne in mind. 

”* Todb, T W J VUerzy *• 251, 1953 
“* Ccsxx. VI B Angle Orthodontist 9. 30. 1937 
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3: 2, 19 
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It 715. 1959 

* w *Sr*AtB. u. J- J Am Dent. A 31: 351, 19+1 


For a discussion of diagnosis and treatment 
of the rhinopathies, the reader is referred to 
the relevant chapter (pp. 494, 496). 

Moore* 51 ” makes a plea not to remove hyper- 
trophied tonsils in allergic children unless they 
are chronically diseased or causing some sys- 
temic condition such as heart or kidney 
trouble. They should not be removed before 
the child is 6 years old. Moore often ob- 
served a great increase in symptoms after 
operation and believes that the lymphatic 
glands are a protective mechanism against 
infections and perhaps allergens. Stoesser 3301 
likewise found that among 214 children whose 
allergic rhinopathv or asthma appeared to be 
associated with infections, only 13 were bene- 
fited bv tonsillectomy and adenoidectomy. 
In this connection it may be recalled that 
recent evidence advanced by Ehrich and 
others (see page 141) indicates that lymphoid 
tissue is the site of the formation of antibodies. 

h \\ FEVER 

This disease expresses itself in children 
precisely as it does in adults. Howev er, when 
it first occurs in youngsters, it is ver} often 
mistaken for a cold or sinusitis. 

The mode of treatment of hay fev er in chil- 
dren depends on the age of the child. By 
and large, fair amounts of pollen extracts are 
quite well tolerated If the initial difficulty 
of the child’s reluctance to submit to injec- 
tions can be overcome, any form of therapy 
may be instituted, as required by a given case. 
Here again, the present writers prefer the 
perennial method, with either pollen propeptan 
therapy or subcutaneous injections, both of 
which, generally speaking, give ver}- satisfac- 
tory results For the dosage of pollen propep- 
tan for children see p 558. The maximum 
dose for parenteral therapy must be carefully 
ascertained; usually, however, children of 4 or 
5 years easily tolerate 5,000 Noon units. If 
possible, glycerina ted extractsshould be av oided, 
since they are definitely more painful and ren- 
der the treatment more difficult. If there is a 
marked needle-shyness on the part of either 
the child or the parents, nasal testing with diy 
pollens (p. 183) may be employed. 
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BRONCHIAL ASTHMA 

Chronic coughs in children are often pre 
asthmatic manifestations, the symptom is 
usually a paroxysmal hard dry cough and 
represents an effort to rehe\e a tickling sensa 
tion in the throat and larynx Such coughing 
spells are frequentl> associated with nasal 
allergy and are often induced by excessi\e 
exercise, laughing, fatigue, and changeable 
and damp weather Children who cough 
without apparent cause should be investigated 
along allergic lines and appropriately treated, 
in this way bronchial asthma or chronic res 
piratory diseases may sometimes be a\oided 
(Marks 3305 ) 

The clinical picture of asthma in children, 
especially the younger ones, is somewhat differ 
ent from that in adults The highly charac 
tenstic subjective complaint of shortness of 
breath is often lacking in the beginning The 
child suffers from a short barking cough that 
may last for months and is refractor> to seda 
tives, but responds well to epinephrine in 
halation One is sometimes inclined to suspect 
the presence of pertussis but the characteristic 
labored inspiration and lymphocytosis are 
lacking (We do not here refer to those occa 
sional cases in which the asthmatic cough 
follows pertussis ) Other children suffer from 
sudden bronchitides along with severe dyspnea 
that is not adequately explained by the physi 
cal findings Often an asthmatic bronchitis 
commonly called spastic bronchitis develops, 
and in time changes to a typical asthma Of 
100 cases of spastic bronchitis in infancy stud 
ied by Koehler and Mai 3306 62 per cent de- 
veloped typical bronchial asthma at some 
subsequent time — none after more than six 
years and some almost immediately A 
third type also begins with dyspnea but pre 
sents bronchiolitis and i temperature eleva 
tion of 4 degrees (I ) or more The respira 
tory rate rises to from 40 to 100 respirations 
per minute Persistent coughing, cyanosis, 
and prostration create an alarming picture, 
similar to that of a severe pneumonia Aus 
cultation discloses prolonged expiration ac 
companied by rhonchi If the bronchiolitic 
process progresses, it completely dominates 
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the picture this readily explains why the 
diagnosis of asthma is sometimes missed 
Naturally children may also present the 
other forms of asthma (see p 588) As to 
the attacks in particular, they are often pre 
ceded by prodromes hours prior to the paro 
xysm, the patient is likely to present increased 
excitability headache a feeling of anxiety, 
and sometimes even a hallucinatory aura of a 
strange taste in the mouth Status asthmati 
cus very seldom occurs in infants, and even in 
older children is much less common than in 
adults 

In children the physical signs during an 
asthmatic attack often simulate bronchopneu 
moma especially when fever and leucocytosis 
are present According to Cohen 3307 a special 
type of pneumonitis occurs differing from bron 
chopneumoma in pathology course prognosis 
and treatment In asthmatic paroxysms in 
children large quantities of mucus are secreted 
into the respiratory passages Since this is 
not easily eliminated it is likely to become 
inspissated and to form tenacious plugs par 
ticularly when dehydration occurs through 
excessive vomiting These plugs tend to pro 
duce atelectasis and a low grade pneumonitis 
distal to the plugs may occur The physical 
signs at this time may erroneously suggest 
bronchopneumonia 

In cases in infancy and childhood, the differ 
ential diagnosis between bronchial asthma and 
acute tracheobronchitis is sometimes ex 
tremely difficult The physical signs may be 
identical in the two conditions However 
there is usually more evidence of infection in 
acute bronchitis, in the latter condition the 
dyspnea begins and ends gradually, and there 
are no paroxysms Moreov er, the sputum has 
different characteristics In its intensity and 
duration, the asthmatic cough is very similar 
to whooping cough, and may indeed assume 
such proportions that, especially in younger 
children the physician is erroneously led to 
assume the presence of a stenosis of high degree 
and therefore to perform tracheotomy As a 
rule, however, the gasping and whistling ex 
piratory wheezing of asthma cannot be con 
fused with the inspiratory sounds of whooping 
cough In laryngeal diphtheria, aphonia is 
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scarcely ever lacking, the development of 
stenosis is gradual, and the obstruction is both 
inspiratory and expiratory. The diphtheritic 
membrane, the presence of a serosanguineous 
discharge from the nose, and bacteriologic 
examination will readily provide the diagnosis. 
Foreign bodies not visible on a roentgenogram 
(e.g., particles of fruit, peanuts, grain seeds) 
must be identified by bronchoscopic examina- 
tion. 

There is a type of dyspnea, appearing in 
early infancy, that is often causally explained 
on the basis of an enlarged thymus shadow 
appearing in the chest X ray and is therefore 
called “thymic asthma ” However, the 
agency’ of the thymus in the production of 
these manifestations appears questionable. 
According to Waldbott , B0S the enlarged thy- 
mus is a sign of a general allergic reaction, and 
there is a close relationship between status 
thymicolymphaticus and the allergic state. 

Compression of the bronchi by tuberculous 
lymphadenopathy can often be distinguished 
from asthma only by means of the response to 
an injection of epinephrine. Cardiac asthma 
hardly e\er occurs in children, and need not 
be considered, therefore, for the purposes of 
differential diagnosis. 

Prolonged dyspnea resembling status asth- 
maticus may be due to any of the following 
conditions (Ratner 3309 ): (1) a foreign body in 
the esophagus compressing the trachea by its 
bulk, or by reason of secondary swelling, or 
both; (2) thymic compression stenosis, (3) 
subsCemaf goiter, sometimes congemtai; (4) 
lymphadenopathy, the most common site being 
at the bifurcation of the trachea; (5) cicatri- 
cial stenosis due to (a) a suppurating medias- 
tinal gland or (6) persisting presence of a 
foreign body; (6) foreign bodies in the air or 
food passages; (7) subglottic laryngitis asso- 
ciated with subglottic edema; (8) papillomas 
of the trachea or larynx; (9) pulmonary ab- 
scess and bronchiectasis; and (10) acute mas- 
sive atelectasis or collapse of the lung. 

The treatment of asthma in children is in 
no way different from that in adults, except 
for the fact that, in view of the patient’s age, 
smaller doses of the various drugs must be 
employed. Small children should never re- 
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ceive injections of more than 0.2 cc. or 3 
minims of 1:1,000 epinephrine at a time; and 
the total dose over twenty-four hours must 
nexer exceed 0.5 cc. (7J^ minims). Inhala- 
tion of 1:100 epinephrine is of xalue only 
when the child can be taught to inhale 
properly. Ephednne may serve as a satis- 
factory substitute, especially in mild attacks. 
Infants will tolerate small doses, such as 0 OOS 
mg. ( l s grain), and children of from 1 to 7 
years, 0 015 mg grain); 0.025 mg. 
grain) may be gi\ en to those above this age 
In the case of young children, it is preferable 
to gi\e ephednne in a 3 per cent aqueous 
solution, each minim representing approx- 
imate^ 1 30 gram. Demerol is reported by 
Glaser 710 to be effective in infants and chil- 
dren in a dosage of 1.5 mg. per Kg. of body 
weight, and may be mixed in the same synnge 
with epinephrine. Ammophylhne is also use- 
ful m children, preferably contained m rectal 
suppositones. Niacin (nicotinic acid) and 
niacin amide in doses of 25 to 50 mg orally 
twice a day before meals give good results in 
asthma and spastic bronchitis in children (and 
also, to a lesser extent, m urticaria and derma- 
titis), according to Surdnvi.* 10 

Morphine and atropine are definitely not 
to be used. For sedation, 0.5 Gm. (7J/£ 
grains) of chloral h> drate by retention enema, 
or 1 5 Gm. (22^3 grams) of urethane by sup- 
pository max advantageously be gix’en; in 
sex-ere cases, a combination of 0 5 Gm. (7)^ 
grains) of chloral hx drate and 1 Gm. (15 
grams) of urethane maj- be administered rec- 
tally. In bronchitis asthma, excellent results 
are often obtained with potassium iodide m 
doses of 0 5 to 1 Gm. (7*4 to 15 grains) daily. 
It must be remembered, how ever, that iodine 
may not be gix’en when there is a goiter, as is 
often the case in girls. The indications for 
sulfonamides and penicillin are essentially the 
same as for adults, the dosage being propor- 
tionately smaller. 

As for cough medicines, the reader is re- 
ferred to the prescriptions on page 617 , which 
also include useful emetics, these are of par- 
ticular help because children are often unable 
to raise sputum. Syrup of ipecac is a valuable 
therapeutic aid w hen the asthma in infants and 
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joung children results from bronchial ob 
struction due to plugs of mucus or exudate 
(Ratner** 11 Cooke’* 5 ) An average child 4 
or 5 > ears of age may be given 1 to 2 teaspoon 
fuls or more in warm water followed by ad 
ditional warm water to cause vomiting Dur 
ing the retching a reverse peristalsis of the 
trachea is set into motion thus dislodging the 
plug or plugs The response is often dramatic 
If the first dose is not effective it is wise to 
repeat it and for older children repeated doses 
ma) be gn en until the desired effect is 
achiev ed 

Since asthma m young children is often 
caused b> food allerg) an elimination diet or 
propeptan diet should always be tried 

In appropriate cases vaccines ha\e a defi 
mte place m treatment Stoesser 3304 achieved 
the best results with undenatured bacterial 
antigens and fair results with stock vaccines 
m children in whom there was every 
reason to suspect bacterial hypersensitiveness 
There was no consistent response to skin 
testing with bacterial allergens and the results 
of therapy could not be correlated with the 
reactions Autogenous vaccines were inef 
fective in his hands Nevertheless the present 
writers prefer properly prepared autogenous 
\accmes if a suitable culture can be obtained 
and especially if positive skin reactions can be 
elicited 

Breathing exercises are valuable m over 
coming the postural and muscular changes that 
take place in the thorax of the asthmatic child 

Of outstanding importance is recognition 
on the part of physician and parents of the 
significance of psychologic factors either in 
predisposing to or in actually eliciting asth 
matic attacks Anxiety about being unable 
to attend school with any degree of regularity 
or to enjoy the normal physical activities and 
pleasures of childhood fear or worry undue 
excitement over the disease and particularly 
the attacks concern about maintaining high 
standards at school rebellion against what is 
often considered an excessively protects e at 
titude on the part of the parents— these are 
some of the problems that can be sohed by 
reassuring the child and educating the parents 
Hurst 159 adds that emotional storms of anger, 
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fright or anxiety often precipitate asthmatic 
episodes and parental anxiety may produce a 
more provocative atmosphere than do aller 
genic agents Hall 33 8 for one has shown the 
beneficial effect of psychologic methods in se 
lected cases with particular reference to the 
child s self assurance the resolution— by edu 
cation — of psychoneurotic problems and the 
correction of misunderstandings on the part of 
siblings and classmates Jensen and Stoes 
ser 3313 also point to the increasing recognition 
of emotional factors in childhood asthma and 
cite cases m which their management helped 
greatly m the control of the disease The 
present writers have been applying these 
principles for many years and are profoundly 
convinced of their importance 
After an attack the child should of course 
be examined the initial investigation being 
directed principally toward the discovery of 
the probable cause as fully outlined in the 
section on asthma treatment should then be 
instituted according to the nature of the un 
derlying factors If skin testing is impossible 
or impracticable (lack of cooperation extreme 
youth of patient generalized dermatitis der 
mographism) passive transfer tests may use 
fully be employed If skin testing is desired 
the pressure puncture technic (like that in 
smallpox vaccination) is recommended be 
cause of its rap dity and freedom from pain 
A drop of a liquid extract of each allergen is 
placed on the skin and then direct punctures of 
the epidermis are made through the droplets 
being careful to keep all the punctures close 
together and to avoid too deep penetration in 
order to prevent bleeding Three punctures 
are used for food allergens two for inhalants 
and one for pollens 

In general the same etiologic factors are 
responsible for asthma in children as in adults 
However certain unusual possibilities should 
not be overlooked Thus the present writers 
have observed a few cases in infants evidently 
caused by commercial baby powders The 
attacks occurred while the powders were being 
applied to the skin or immediately thereafter 
Whether this was caused by the mechanical 
influences of the powders or by specific hyper 
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sensitiveness was not in\estigated In any 
case, it is preferable that asthmatic infants 
not be freely powdered. Goldberg* 514 saw a 
child whose attacks were apparently due to 
mustard plasters applied each time the pa- 
tient had bronchitis. It has repeatedly been 
noted that the percentage of children giving 
positive reactions and especially those giving 
marked reactions to skin testing with fungus 
extracts greatly exceeds that of adults. How - 
ever, we are not prepared to state that fungi 
are a more frequent cause of asthma in chil- 
dren. 

Furthermore, the general state of health of 
the asthmatic child must receive careful at- 
tention. This means a well-balanced diet, a 
full quota of supplementary vitamins, iron if 
there is anemia, and, above all, a great deal of 
rest. Ratner 3315 also recommends dessicated 
thyroid, depending on the extent of retarda- 
tion in bone growth or on evidence of a low ered 
basal metabolic rate in children over the age 
of 10. 

The complications of asthma is children are 
the same as those of adults. Of the 21 re- 
ported cases of subcutaneous emphysema due 
to asthma, 9 w ere in patients under 14 years 
of age (Francis 2208 ). Pulmonary emphysema 
and various thoracic deformities are not too 
infrequent, particularly if the asthma is se- 
vere. Spontaneous pneumothorax occurs 
rarely. Patchy or lobular atelectasis is some- 
times seen in grave attacks, although massive 
atelectasis is unusual. Bronchiectasis is not 
common. Derbes and Engelhardt 331 * 33,7 
found no roentgen or electrocardiographic 
evidence of cardiac involvement in children 
with uncomplicated asthma for a number of 
years. How ever, they state that this does 
not militate against the production of heart 
disease as a consequence of pulmonary' fibro- 
sis, emphysema, bronchiectasis, and other 
pulmonary complications occurring in chronic 
asthma. Black 329 * and Glaser 2719 state that 
they - have never seen a child in w hom asthma 
and pulmonary' tuberculosis were co-existent. 

The prognosis of childhood asthma has not 
been too thoroughly' evaluated. Brock, K ® 

Course. Smicee- repsonal communication 
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who studied a series of 351 cases, noted a 
tendency to improve after the age of 10 years, 
with spontaneous recovery at the time of 
puberty in about one-third of the cases, and 
improvement in a total of 80 per cent. How- 
ever, it is not unlikely that more prolonged 
observation would reveal recurrence of the 
same or other allergic states 

Finally, a note of optimism is of distinct 
importance in the management of the asth- 
matic child. To quote Hurst, 2159 “every asth- 
matic can derive much benefit from good 
advice He can be taught a way of life: how 
to avoid the exciting causes of his particular 
brand of asthma, how to control attacks he is 
unable to prevent, and, above all, how to be 
happy in spite of the bad luck of having been 
bom with the asthma diathesis.” 

2 Cutaneous Affections 

The allergic skm manifestations most com- 
monly encountered in children are infantile 
dermatitis and lichen urticatus. Since these 
conditions hav e been discussed in some detail 
in the relevant sections, they will not require 
further consideration here 

However, at this point it seems appropriate 
to discuss the question of whether or not the 
skin of infants and young children possesses 
the capacity of reacting to intracutaneous 
tests with food proteins or bacterial allergens. 
Refuting the theory that the skin of children 
in these age groups is incapable of producing a 
wheal response, Sulzberger and Baer 3318 demon- 
strated that, even at the earliest ages (from 5 
hours to 5 days), infants are able to respond 
with urticarial lesions to histamine and to 
codeine. As Zohn 3319 pointed out, the failure 
to react to milk, egg, and wheat, as well as to 
dust, wool, and feathers, supports the view 
that hypersensitiveness to these common aller- 
gens is generally not present at birth, and is 
not to be interpreted as evidence of a lack of 
reactivity in the infant’s skin. The fact that 
infants show considerable resistance to many 
infections, and therefore rarely present exan- 
thematous manifestations, is probably to be 
explained by the presence of the remaining 
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antibodies originally transmitted by the 
mother’s blood 

3 Gastro-intestt'Jal Tract 

Gastro intestinal manifestations in child- 
hood are often due to a food allergy The 
clinical picture is rather \anable Vomiting, 
stomach ache, pylorospasm, abdominal cramps, 
diarrhea, and constipation are the most com- 
mon symptoms, they maj occur alone or may 
be accompanied or followed by other allergic 
symptoms, such as rhinopathj, asthma, urti- 
caria, angioneurotic edema, or perioral der- 
matitis However, the symptomatology may 
occasionally be much more dramatic Thus, 
Hill 2942 called attention to a type of milk 
allergy in which the nursing infant goes into 
shock and collapse, always with vomiting and 
often with diarrhea, when it first takes even 
the smallest amount of cow’s milk This may 
even lead to death, as shown by 4 cases re- 
ported in the literature Scratch tests are 
usually negative 

A rather rare occurrence — intestinal hemor- 
rhages as a manifestation of food allergy in 
infants — was observed in 6 cases by Rubin 1084 
All these children had a veiy strong, usually 
bilateral family history of allergy, and cow’s 
milk feeding had been started immediately or 
within a few days after birth The babies 
seemed constantly uncomfortable, but this 
was thought by the mothers to be due to 
hunger, although it was probably due to ad- 
(lominal disturbance Colic first appeared 
about three weeks after cow’s milk feeding was 
initiated, and became progressively worse, 
leading to loose stools with mucus and varying 
amounts of bright red blood The latter com- 
pletely disappeared from the stools within 
forty eight hours after milk had been with- 
drawn from the diet The mucus in the stool 
and the abdominal discomfort ceased shortlj 
afterward 

In addition to these acute gastro intestinal 
conditions, there are also chronic forms affect 
mg children One of these is colic, which 
often recurs at such frequent intervals that it 
is regarded as a chronic condition If it 
stops after the elimination of a certain food 
from the mfant’s diet— or from the mother’s 
diet, in the case of a nursling— and reappears 
after reintroduction of the food item, the 


diagnosis of food allergj is justified Accord- 
ing to several authorities, there is good reason 
to think that the frequency of allergic colic is 
increased by the current vogue in infant feed 
mg of introducing various new solid foods 
rather early in infancy, long before there is 
any real nutritional need for them and before 
the infant gastro-intestmal tract is prepared 
for their adequate digestion Children be- 
tween the ages of 4 and 12 years not rarely 
suffer abdominal pain that, because of its 
chromcity, suggests the possibility of tubercu- 
lous mesenteric lymphadenopathy, chronic 
appendicitis, pyelitis, renal calculus, or any 
of various anomalies of the digestive tract 
(Hill 2942 ) This group also includes cases with 
pylorospasm and recurring attacks of vomiting, 
commonly called ‘ cy chc vomiting ” Six cases 
of pylorospasm in infants, all due to milk, 
were reported b> McCarthy and Wiseman 2808 
However, according to Salmi, 8,20 follow up 
study of 72 cases of pylorospasm in infants, 
including pyloric stenosis, showed the inci- 
dence of allergic diseases in later life not to be 
significantly higher than m normal control 
subjects 

Rainer 2 ** 9 divides abdominal pain in chil- 
dren due to food allergy into three categories 
(1) abdominal pain as a minor symptom, 
sometimes in conjunction with asthmatic or 
urticarial attacks, (2) recurrent abdominal 
pain, the most frequent type, usually occur- 
ring in association with other allergic manifes 
tations, and in children with a history of colic 
or vomiting in infancy The pain is cramp- 
Jike and usually localized m the region of the 
umbilicus, but may also be present in the 
epigastrium, paraumbilical region, or right 
lower quadrant It is accompanied, as a rule, 
by gastro intestinal symptoms such as diar- 
rhea, flatulence, mucous stools nausea, vomit- 
ing, or even constipation, and (3) severe ab 
dominal pain simulating an acute surgical 
condition of the abdomen However, it must 
be remembered that an allergic condition may 
lead to irreversible changes and require surgi- 
cal interv ention Ratner attributes the mech- 
anism of the pain to spasm of gastro intestinal 
smooth muscle, or wheal formation in the 
gastro intestinal wall, or spasm of the small 
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xessels of the gastro-intestinal walls, or a 
combination of these factors. Roentgen find- 
ings of pylorospasm, delayed emptying of the 
stomach, or hypertonicity and h> perperistalsis 
of the intestine following a test meal of the 
offending food, are of diagnostic value. 
Therapeutic trial of epinephrine and atropine 
or its derivatives w ill also help to clarify the 
diagnosis. 

McKhann et al. 5 *** advance suggestne evi- 
dence that gastro-intestinal allerg} bears a 
causal relationship to the celiac syndrome. 
Two cases showed positive skin reactions to 
banana, and elimination of the suspected 
foods in 4 cases resulted in definite impro\e- 
ment, including an increase in the absorption 
of fats and glucose from the gastro-intestinal 
tract. 

Two instances of a syndrome consisting of 
clay-colored stools without jaundice but ac- 
companied by abdominal pain and presumed to 
represent hepatitis, were considered by 
Clein 3 * 93 to be definitely due to food allerg}-. 

According to McLendon and Jaeger, l0Sj the 
symptoms of milk intolerance include, in order 
of frequency, constipation, anorexia, abdom- 
inal discomfort, pallor, fatigue, disturbed 
sleep, recurrent diarrhea, urinary disturbances, 
and geographic tongue. The history charac- 
teristically contained the following features: 
excesshe milk ingestion on the part of the 
mother during the latter months of gestation, 
early ingestion of cow’s milk by the infant, 
the colic syndrome, frequent formula changes 
with only transient relief, diminution of the 
acuity of the symptoms as solid foods were 


added to the diet, and the appearance of some 
of the above symptoms as the child developed 

For a further discusston of the subject of 
gastro-intestinal allerg}', including methods of 
testing and treatment, the reader is referred 
to chapter XXIII. How e\ er, the writers w ould 
like to underscore the excellent results which 
they so uniformly obtain m cases of intestinal 
food allergy with the propeptan diet (see 
page 220). 

4. Skeleton 

Todd 5351 is inclined to interpret the roent- 
genologically demonstrable scorings in the 
lower ends of the tibia and radius as evidence 
of increased calcium deposition, due to tem- 
porarily diminished growth that IS attribut- 
able, in turn, to nutritional disturbances 
associated with gastro-mtestinal allergy. 
Cohen and Friedmar 3322 even suggested usmg 
roentgenograms showing such scoiings as an 
index of effectne control of gastro-intestinal 
allerg}-, and recommended that a restricted 
diet be enforced until no new sconngs could be 
seen. However, Chobot and Merritt 3323 point 
out — and correctly, in the writers’ opmion — 
that similar roentgenologic shadows may be 
observed in growing children as a result of any 
of a great vanetx ol pathologic conditions, such 
as acute infections, deficienc} diseases, starva- 
tion, and dehydration It is therefore hazard- 
ous to make a diagnosis of allergy solely on 
the evidence of these bone scorings. 
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ALLERGY IN THE AGED 


T HE view is widely held that allergic main 
festations are a prerogatne of childhood 
youth and middle age Moreover it has fre 
quently been claimed that with advancing age 
certain allergic diseases such as hay fever 
and asthma spontaneously disappear or at 
any rate become far less severe Before in 
dulging in any such generalization it might 
be informative to examine the factors affect 
mg a given case The aged worker who 
after his retirement is no longer exposed to 
the irritating vapors in his place of work 
will unquestionably find his bronchitis asthma 
considerably improved The farmer who now 
leaves the work m the fields to his sons will 
find that his hay fever attacks are not as 
as severe as they used to be Examples of 
this sort show that certain predisposing and 
contributory factors exert a very considerable 
influence Furthermore many people be 
come much less active as they grow older or are 
far less exposed to excitement Aside from 
such considerations however it may be said 
that many men and women over 60 years of 
age are still markedly allergic indeed they 
sometimes become allergic for the first time 
at this age In the sections on hay fever and 
asthma the writers have mentioned cases m 
which initial attacks of these diseases were 
suffered by patients of 70 years or older 
Urticaria is also frequently encountered in 
elderly people Migraine on the other hand 
generally becomes milder or disappears com 
pletely after the menopause Likewise al 
t’nougti it is generally true mat me sum ot me 
aged shows a diminished reactivity a recent 
case report by \\ iseman and McCarthy 
Brough 3321 indicates that this need not neces 
sarily be true 
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The most important allergic manifestation, 
encountered in the old age group is asthma 
this is usually a bronchitis asthma or a non 
specific (pathergic) asthma According to 
Mueller Deham and Rabson 8325 bronchial 
asthma is not a rare occurrence in the aged 
The attacks var\ from single typical 
paroxysms to continuous seizures charactens 
tic of status asthmaticus The clinical syn 
drome is often mistaken for cardiac asthma 
or for respiratory distress due to cerebral 
arteriosclerosis or hypertension Many at 
tacks are actually of a mixed type The 
principal means of differentiation between 
cardiac and bronchial asthma are circulation 
times and the response to therapy If the 
measures usually successful in combating 
bronchial allergy are effective and cardiac 
therapy alone is unavailing it seems likely 
that the case is one of bronchial asthma On 
the other hand it should be borne in mind that 
cardiac stimulants axe indicated in every case 
of severe or persistent bronchial asthma 
Black 3 ’ 96 estimates that not more than o per 
cent of those developing dyspnea after 50 
years of age are asthmatic 

Another important manifestation of hyper 
sensitiveness in this age period is rhinopathy 
Since this disease was fully covered m the 
relevant section with full consideration of the 
condition in older people no further discussion 
is necessary here 

In conclusion it should be pointed out that 
age alone is no valid basis for rejecting the 
possibility o'l an a’iiergic mednamsm m a given 
case The final decision as to whether or not 
the disease is based on hypersensitiveness must 
alway s depend on the results of the appropriate 
studies rather than on considerations of age 
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Appendix 

Xame 

Address 

Occupation 

Referred by 

Diagnosis 

Clinical Record for Allerg)’ Patient 

Date of Admission . 77 o. 

Phone no Age M F S M \\ D 

Race 

\ddress 

History taken by Dr 

Examined by Dr. 

Chief Complaint: 


History of Present Illness: 



Past Medical History 


Allergic Diseases' hay fever, rhinopathy , asthma, allergic cough 

infantile dermatitis, urticaria, papular urticaria, angioneurotic edema, neurodermatitis, contact derma- 
titis, poison ivy dermatitis 
food allergy, cy chc vomiting 

drug allerg) - (mduding sulfonamides and penicillin) 

serum and toxoid reactions 

recurrent hydrarthrosis 

allergic conjunctivitis 

migraine, epilepsy 

Diseases of Childhood: chicken pox, croup, diphtheria, German measles, measles, rheumatic fever, scarlet 
fever, whooping cough 

Infectious Diseases: sore throat, tonsillitis, tracheitis, laryngitis, bronchitis, sinusitis, influenza (grippe), 
otitis media, mastoiditis 
abscessed teeth, pjorrhea alveolaris 
pleurisy, pneumonia, tuberculosis 
dysentery, typhoid fev er 
arthritis, rheumatism 

infections of kidneys, pyelitis, cystitis, urethritis 
epididymitis, prostatitis, seminal vesiculitis 
oophoritis, salpingitis, endometritis 

furunculosis, cellulitis, parony chn, hydrosadenitis axillaris, lymphadenitis, osteomv elitis 
malaria 

venereal diseases 
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Inje lal out thread p n tape orms 

Gastro intest nal Diseases nd gestion gastric d stress or pa n hea tburn belch n nausea vom t n e rectal 
flatus colic darrhea const pat on hemo rho ds d seases of 1 er o gal 1 1 ladder 
Metabolic D seases thjrod p tu tary d abetes gout obes ty 
Jit D seases (other than dermat s) part cular > fungous nfect on 
Gynecologic a d Obstet tc Menstrual on Regu anty \moimt 

Menstrual D stur ances 
Is umber of P egnanc es 

Compl cations of p egnanc (vom t ng eclamj s a 

Operat o s tons Is nasal s nus ear dental gallb adder stomach ntest na append x ova an ute ne 
History of Ser Treat et ( nc ud ng tetanus ant tox n d phther a ant tox n pneumon a serum etc) 


Fam ly History of Allergy 


Soc al H story 


Ho * Type of bu Id ng 
Type of heating 

Methods of clean ng (vacuum cleaner mop broom etc ) 
Does pat ent have a bedroom for h mself* 

Pets 

Cut flo ers or p ants in house 
Door cover ngs 
In ect c des used 
If ork Natu e of occupat on 
Present 
Prev ous 


Hobbies 

Habit D et P ote n 
Fat 

Carbohyd ates 
Sp ces 

Ucohol 

Dr g (for hcadacl es nd 0 est on 
E ot onal L fe 

Is pat ent nervous exc tal le 
Is there fam y fr ct on* 

Relat onsh p to emp o e and 
Econom c stress* 


t 

Coffee 

Tea 

Cola everages 
V tan ns 
Tobacco 

const pat on dysmenorrhea 


fe o orkers 


nsomn 


etc) 


Spec al History for Ch ldren 

Age of father of mother 

Their emot onal relat onsh p (good cool quar elsome divorced) 

Re at ves n the house (grandparents aunts etc ) 

Rank in order of b th (only ch d fi st born late bon ) 

Sex d atnbution of s bl ngs 
Attendance at k nderga ten or school 
Att tude of teachers 

What pun shment s used at home* Spank ng? 

S eep In o m room* th s bl ngs " th parents* 

Ivervous man festat ons (language appet te vom t ng defecat on enu es s) 
Emot onal 1 fe 
Fears 
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PHYSICAL EXAMINATION 

Ht- Wt. P. B.P. 

General appearance and cutnticn 

Skin (ichthjotic, seborrheic, hypendrotic) 

Ntw: 

Mouth: 

Teeth, tongue, throat. 

Respiration* type, rate, rhythm, dv*prtea, orthopnea, c anosis, wheerng 


Heart: 

Abdomen: 

Xenons system finduding vasomotor respond) 

Endocrine system 

Sites of Focal Infections 

{Undertint any present i nfetiious disuse) 

Eyes: dacryocystitis 

Eirs: otitis estema. otitis media 

Sinuses- frontal, maxillary , ethmoids, sphenoids 

Teeth: pyorrhea alveolaris, penodontal pocket, periodontitis 

Pharynx: adenoids, tonsils 

Bronchi’ bronchitis, bronchiectasis 

Gsstro-intestin.il Tract gastro-enterttis, appendicitis, colitis, proctitis, djsbactena (abnormal intestinal 
Cora) 

Gallbladder: cholecy stitis 

Urinary Tract: p> elonephntis, cystitis, urethritis 
Genitalis: prostatitis, vesiculitis 

endometritis, endocervidti-, salpingitis, oophoritis 
Bones and Joints' osteomyelitis, infectious arthritis 
.S'* iTi* pyodermia, paronychia (fmger=, toes), fungous infection 
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BRONCHIAL ASTHMA— RHINOPATHY 


Date of onset 
Type of onset 


Did the hist attack follow 

acute disease (upper respiratory infection cold grppe pneumonia n hooping cough) 
chilling or vetting of body physical overeaertion emotional upset change of diet 
prolonged automobile ride work in barn barn>ard or field 

Duration of attacks 

Frequency of attacks 

Symptoms of attacks 

wheez ng shortness of breath cough expectoration nasal symptoms 

Symptoms between attacks 

espec ally chronic bronehit s nasal obstruction 

Nature and amount of sputum 

mucoid tiscous purulent fetid blood streaked 

Nature of nasal discharge 
serous mucoid purulent 

Do the attacks or symptoms occur 
at certain seasons of year 
at certain times of day or night 

Do the attacks or symptoms occur 

on change in weather ! 

in dry or damp weather 
on windy or dusty da>s 
in cold or heat 

on exposure to house or occupational dust 
after respiratory infections 
in presence of animals 

on occupational or personal contact with animal products 

an mil 'hair pelts lurs feathers dust dander nigs brushes bristles sheeps 
uoot silk linen m tes in straw upholstered turn lure stored foods 
due to odors, vapors or smoke 

an mals odors perfumes fresh paint turpentine naphthalene kitchen odors 

after taking certain foods and drugs 
during gastro intestinal disorders 
during excitement 
during physical exertion 

including prolonged laughing or coughing 

Are attacks or symptoms related to particular places 1 * 

At home 
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Asthma Rhinopathy 

At work - 

office, store, factory, stable, barn 
Out of doors- 

garden, fields, woods 
Effect of change of residence. 

travel, citation, seashore, mountains, etc 
Effect of menstruation, pregnancj , menopause 

Treatment or remedies w ith complete or partial relief. I 


Treatment without effect- 
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POLLINOSIS 

Onset lear spring season (from to ) 

early summer season (from to ) 

fall season (from to ) 

Type of Symptoms during Season 

rffect of Changes in Res dence 

vac&ton seashore moununs sea voyage 

Is the patient entirely free of nasal and pulmonary symptoms outside the hay fever season' 1 
(If no! gue full information on the asthma rlnnopathy form) 


Previous treatment and results 


Sen so Season* 




\«al 


Strength 

Remarks 



Test 

R 

L 

Test 

Alder 

Box Elder 

Cottonwood 

Elm 

Maple 

Poplar 

Willow 

\sh 

Black Walnut 

Beech 

Birch 

Hickory 

Locust Black 

Oak 

Pine 

Svcamore 






! 
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STUDIES SUGGESTED 
{CheeL tho*e desire i> 

Scratch Tests. Spring-Summer Fall Pollens, Epiderroais, Inhalants, Food'. Molds 

Intradermal Testa Spring Summer-Fall Pollens, Ep'dermala, Duat, Foods, Bacteria, Tuberculin, Molds 

Patch Tests Chemicals, Cosmetics, Drug-. Epidermals, Fabncs, Pollen. Plants 

Passive Transfer. Blood *erum, Blister fluid 

Nasal Tests 

Bronchial Testa 

Environmental Teats Day Trial, Night Trial 

Food Diary 

Elimination Diet 

Propeptin Diet 

Tests toPfcy sical \gents 

Sputum, Nasal Secretion 

N-ra> of Cheat, Sinuses. Teeth 

Vital capacity 

Bronchoscopy 

Blood Count, Chemistry , Serology 

Sedimentation Rate 

ERG, Gradation Time 

Basal Metabolic Rate 

Fractional Gastric Analysis 

B diary Drainage, Liver Function Tests 

Urine, Stool, Porphyrin 

Consultations: 

Medical 

Nose and Throat 

Gynecologic 

Gastro-mtesUnal 

Dental 

Endocrine 



Allergy 


SKIN TESTS 



an 

Allergen (0 02 cc ) 

Scratch Tesi 
20 min 

t ^ Intracut 

Strength 

Retest 

Remarks 


Diluent (control) 

Epidermals 
cat hair 
cattle hair 
chicken feathers 
dog hair 
goat hair 
goose feathers 
guinea pig hair 
hog hair 
horse dander 
human dander 
rabbit hair 
sheep wool 

Miscellaneous In 
halants 

castor bean 
cottonseed 
flaxseed 
glue 

house dust stock 
autogenous 
kapok 
karaya gum 
orns root 
p> re thrum 
silk 

tobacco 

Foods 

Fish and seafood 
clam 
crab 
flounder 
haddock 
lobster 
mackerel 
oyster 
salmon 
shrimp 
tuna fish 

beef 

Tostl 

chicken 

goose 

turkey 
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Sctztch Test . Intracut. 

20 mm Te*t 20 n.a 


jJ!! 


yolk 

Dairy product s 
milk, cow’s 
cheese, American 

Cereals 

bariej 

buckwheat 

oat 


wheat 

Vegetables 
aspajagus 
bean, navy 
bean, soy 
bean, string 
cabbage 
carrot 
cauliflower 
celery 
cucumber 
lettuce 
onion 
pea 

potato, white 

spinach 

tomato 

banana 

grape 

grapefruit 

pineapple 

strawbem 

•Yu Is 
cocoanut 

walnut, English 



Allergy 


SKIN TESTS— Concluded 


- 

Sk n 

S te 

A le gen 0 02 c) 

Strength 


| S a h Tes 

Rete t 

Remarks 

| 20 m n 

24 

20 mn 

24 h 



Bacteria ls 
i Staphylococcus 

staphylococcus 

toxod 

Streptococcus 
haemolyticus 
nonhemol) t cus 

M crococcus catar i 
rhals 

Pneumococcus 
old tubercul n 

Fungi Molds 
A lternaria sp 
\sperg llus him 
gatus 

Cepha osporium 

Ep dermophyton 
inguinale 
Hormodcndron 

Mon 1 a albicans 
Mucor plumbeus 
Penic I! um d g ta 
turn 

Trichophyton in 
terdig tale 
yeast bakers 

1 1 000 000 

1 100 000 

1 10 000 





1 
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SUMMARY 


Diagnosis 
Present illness 


Past history of allergy 


Family history of allergy 


Examination Ht. \\ t. Pulse 

nose* chnicallj 
cytologic 
bactenologic 
sinuses - climc3.ll> 

X-ray 

lungs* clinicalh 
X-ra> 

bronchosoopic 
vital capaatj 
sputum: microscopic 
bactenologic 

heart: clinically 

electrocardiogram 
circulation time 
teeth' clinically 
X-ray 

tonsils 
e>es, ears 
stomach, intestines 
gallbladder 
skin 

neurologic 

blood. Hgb R.B.C. \\ B C. diff. 

serologic chemistry 

B M.R. 


Positive allergic reactions to 
pollen 
molds 
dust 

epidermals 
other inhalants 

contactants 

bacteria 

tuberculin 


Type of Treatment and Results 
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TABLE OF CONCENTRATIONS AND VEHICLES TO BE USED IN PATCH TESTING** 


KE\ TO ABBREVIATIONS AND SYMBOLS 


acet = acetone 

ale = alcohol 70 per cent 

aq = aqueous 

chlor = chloroform 

co = castor oil 

controls = perform control tests on normal subjects 
tfexf *= IS per cent o’eifrose solution 

Ger = German 
oo ~ olive oil 

pdr 

pet 

prop 

sol 

•fle suspect tl 
for routine testing 
ttbs substance 

sk D 

= pt>i\ der 

— petrolatum 

= proprietary preparation 

— saturated 
= solution 

: has been known to cause sensitization ol 
e even after a single appl cat on to normal 

Substance 

Dilution 
(per cent) 

\ ebicle 

Acetanilid 

pdr 

as IS 


Acetic acid 


3 


Acetone 


as is 


Acetphenetidin 

pdr 

as is 


Acridine 

pdr 

pure 


Agerite Alba (prop ) 


75 


Agente Alba (prop) 


20 

ale 

Alcohol U S P 


7 (Mb 


Alcohol denatured 


as is 


Aldehjde amines 


as is 


Alizarin 


pure 


Alizarin 778 


1 

ale 

Alizarin red 1034 

I’dr 

as is 


Alizarin sulfate 


10 

aq 

Alkaloids assails 


1 

aq 

Allspice 


as vs 


Almond oil 


as is 


Alpha naphthj lamme 


pure 


Alum 


10 

aq 

Aluminum scrapings 


as is 


Aluminum acetate 


10 

aq 

Aluminum chloride 


2 

aq 

Alypin 


1 

aq 

Amber oil of 


1 

ale 

Amido azobenzof 


2 M 

oo 

Amido azotoluene hydrochloride 


1 

?q 

Amidol 


5 

aq 

Amidophenol (ortho meta or para ) 


2 10 

pet 

Amines 


2 

pet 

Amino azotoluene 


2 

ale 

Amino azotoluene 

pdr 

as is 


Aminodacryhc acid 


1 

ale 

Aminopj rine 


as is 


Ammonia 



aq 

Ammonium bichromate 


0 5 

aq 

Ammonium bichromate 


0 5 

pet 

Ammonium carbonate 


to 

aq 

Ammonium chloride 


3 J 

aq 


•« Based on tables in Rostenberg A Jr and Sulzberger V B J Iovestig Dermu } « !93» and Sulzberger M B and Baer 
R 1943 Year Book of Dermatology and Syphilology p 7 
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PATCH TESTIN’ G — Continued 




Dilatioi 
'per cent 

1 t etude 

\miP.onmm fiuoride 


0 5-2 

aq 

Ammonium nitrate 


10 

aq 

Ammonium persulfate 


1-5 

aq 

Ammonium sulfate 


10 

aq 

Ann ) acetate 




Analgesics 


as is 


Anestherin 


5 

pet. 

Aniline 


10-25 

00 

Anflitie black 870 

pdr 

pure 


Aniline brilliant green 

pdr 

pure 


Aniline dves 


2 

00 

Aniline dves 


2 

pet 

Aniline d\ es 

,dr 

pure 


Ante seed oil 


25 

c-o. 

Anthracene 


pure 


Anthralin (1.8 dihvdro rvanthranol) 


0 1 

pet 

Anthraquinone, powder 


pure 


Anthraquinone blue S R -1QS9 


pure 


Anthrarobtn 


3 

pet 

Anrihldrotics (prop ) (controls) 


as is 


Antimony chloride 


2 

aq 

Antimony ©ride 


pure 


Antipvrine 


as la 


Aqmphor (prop.) 


3.3 IS 


Aqua Velva (prop.) 


as is 


Argyrol 

I 

10 

aq 

Armca, tincture of 


20-25 

1 pet 

'mica, tincture of 

1 

20-25 

' ale. 

Arcing’s tincture, modified (anthrarobm, tumeuol, ghcerin. 

spirits 



ether) 


as is 


Aromatic oils 


1 

, ale. 

Arsenious trionde 


pure 


Anhalt (no adhesir e covering) 


as is 


Aspirin 


as la 


Atropme sulfate 


1 

aq 

Auto lubricating oils 


60 

00 

Auto polishes (control;,) 


as is 


Azochloramid 


0 2 

tnacetin 

Bakehte (scrapings) 


as is 


Baking powder 

1 

as is 


Baking soda 


as la 


Balata (rubber) 


as is 


Balsam of Peru 

, 

10 

pet- 

Banana peel oil 


pure 


Barbiturates 


as la 


Barium hrdrate 


0 5 

aq 

Barium sulfate 

j 

as la 


Barley oil 


pure 


Bajbeny, oil of 


25 

0-0 

Baj benv, oil of . 

i 

25 

pet. 

Beef fat od 

| 

pure 


Beef salt . 

| 

5 

| aq 

Beeswax . 

1 

pure 
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PATCH TESTING — Continued 


Substance 

j D lution 

Vehicle 

Beetle (prop ) 

( Pure 


Benzaldehj de 

1 10 


Benzanthrone 

pure 


Benzidine 

pure 


Benzine 

60 

00 

Benzocaine 

3 

pet 

Benzoic and 

6 

pet 

Benzoic anhjdnde 

10 

aq 

Benzol 

60 

oo 

Benzoqmnone 

1 

aq 

Benzo>l ammo metOTjchlor anthraquinone 

2 

oo 

Benzj 1 alcohol 

10 

pet 

Benzyl benzoate 

10 

aq 

Benz}l chlonde 

5 

aq 

Benzyl cinnamate 

10 

pet 

Bergamot oil of 

10 

pet 

Betahydro*} anthraquinone 

1 1 

ale 

Betanaphthol 

10 

0 0 

Beta phenj lacr) he acid 

0 

pet 

Bismarck brown 331 

pure 


Bismogenol 

as is 


Bismuth colloidal solution 

as is 


Bismuth oxj chlonde 

0 

pet 

Bismuth subnitrate 


pet 

Bismuth subsalicjlate 

14 

oo 

Black flag (prop ) Pdr 

as is 


Black flag (prop ) liquid 


00 

Black rouge 

as is 


Bleaching powder (controls) 


aq 

Blueing 

as is 


Borax 

sat sol 


Bone acid Pdr 

pure 


Bone acid ointment USF 

as is 


Borocame 

1 

aq 

* Brake fluid (prop ) (controls) 

as is 


Brass metallic scrapings 

as is 


Brass weldings scrapings 

as is 


Brass polish 


aq 

Brazil w ood (redwood) 

as is 


Brazil nut 

as is 


Bnlhant cres}l blue BB(L) 877 

pure 


Brdlo (prop ) 

as is 


Bromo acid 768 

pure 


Bronze liquid paint 

as is 


Burow s solution 


aq 

Butesm 



Butesin picrate ointment (prop ) 

as is 


Butyl acetate 



But} 1 alcohol 

pure 

aq 




Cade, oil of 


pet 

Cadmium orange 

pure 


Cadmium red, deep 

puic 

— 
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PATCH TESTING — Continued 


Substance 

Dilation 
(per cent) 


Cadmium ted, light 

pure 1 


Caffeine 

1 


Calcunine 

as is 


Calcium arsenate 

pdr. pure 


Calcium carbonate 


aq 

Calcium chloride 


aq 

* Calcium cyanamide (crude) 


aq. 

Calcium fluonde 



Calcium hidrate 


aq 

Calcium nitrate 


aq 

Calcium oxide 



Calcium phosphate 



Calcium sulfide 

1 


Cabnitol ointment (prop ) 

3s Is 


Calomel 

pdr pure 


Camomile, od of 

25 


Camomile, oil of 


pet 

Camphor 

pdr pure 


Camphor ice (prop.) 



Camphor, od of 



Camphor, sptnts of 



Canada balsam 



Cantha rides, tincture of 



Capsicum, tincture of 



Cara wav seed, oil of 



Cara wav =eed, od of 



Carbazote 

pdr pure 


Carbon 

as is 


Carbon disulfide 



Caihon paper 

as is | 


Carbon tetrachloride 



Carborundum 




as is 


Cashew nut shell od 


ale 

Cassia, oil of 



Cade (prop ) 

1 as is 


Cement (controls) 



Ceresm 

| pure 


Charcoal 

as is 


Chestnut, extract of 



Chicken fat oil 

pure 


Chloral hydrate 

! 30 i 


Chloramine 

i ° 5 : 1 


Chlorbenzene 


oo. 

Chloretone 



Chlorinated lime 



Chlorinated naphthalene . 

pure ' 


Chloroform 


o 0 

Chocolate . . . 

as is 


Chrome alum .... 

as is 


Chromic add . . 

0.5-1 

aq. 

Chromium chloride 



Chromium potassium sulfate . 


aq 
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PATCH TESTING — Continued 


Substance 

Dilut on 
(per cent) 

\ eh cle 

Chromium sulfate 



Chrome jellon pd r 



Chi} saroblll 

1 s 


Chrysoidin brown pdr 

pure 


Cinnabar 

3 

puf 

Cinnamic acid 

S 

pof 

Clansmen pdr 

as is 


Cinnamon, oil of 

5 

oo 

Cinnamyhc acid 

5 

pet 

Citric acid 

1 

aq 

Citronella 

ns ic 


Cleaning fluids nomnflammable (prop ) (controls) 

as is 


Cleaning fluids inflammable (prop ) (controls) 

60 

00 

Clorox (prop ) 

10 


Clothing and clothing materials 

as is 


Cloves pdr 

as is 


Cloves oil of 

2a 

CO 

Cloves o 1 of 

1 

ale 

CN (prop ) 

1-10 


Coaltar crude 

5-10 


Cobalt chloride 

2 


Cobalt oxide 

pure 


Cocaine 

I 


Cochineal natural 932 

10 

aq 

Cocoa 

as is 


Cocoanut oil of 

pure 


Codeine sullate 

1 


Cod fish oil 

pure 


Cod liver oil 

as is 


Coffee 

pure 


Coffee oil of 

pure 


Collodion 

as is 


Colza oil 

as is 


Copal 

pure 


Copper chloride 

1 

aq 

Copper cyanide pdr 

pure 


Copper scrapings 

as is 


Copper sulfate 

5 

aq 

Coriander oil of 

1 

ale 

Cosmetics (controls with ha r tonics etc cuticle softeners etc are 



usually primary irritants) 

as is 


Cotton seed oil 

pure 


Crayons 

as is 


Creosote 

10 

00 

Cresol 

0 S-l 

aq 

Crude oil 

as is 


Crystal violet 681 

2 

aq 

Cumaron 

pure 


Cutch 

pure 


* Cuticle remover (controls) 

as is 


C> dohexanol 


oo 

Daraar (resin) 

pure 


Decahydronaphthalene (dekalm) 

50 

oo 
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PATCH TESTING — Continued 


Substance 

, Dilution 

1 (per cent) 

t chicle 

Dekalin (Ger prop, came for a turpentine substitute) 

50 


Denatured alcohol (controls) 

as is 


Deodorants 

| as is 


Depilatories (controls) 

' as is 


Dermatol (Get prop dusting powdei) 

pure 


Dextrin 

50-80 

aq 

Diaceti lamidoazotoluol 

2 

pet 

Dianisidine 

pure 


Diazomum salts 


pet 

j Di-beta nnphthy 1 paraphenylene-dsamuie 

pure 


t Dichlorbenzene 

5 

chlor 

Dichlorben zidw e 

5 

ale 

Dichloronite benzine 


i aq 

l -2—4 dichloronitiobeniene 

1 

acet. 

1-4-2 dichlorouitrobenrene 

1 

acet 

Diethi bnius-ethanol 

1 

1 aq 

Diethylene glycol 

10 

aq 

1-8 dihi droxy -anthranol 


, pet 

1-2 dthydroiy-anthraquinone 


ale. 

1-8 dih\ drory-anthraquinone 

0.5 

ale. 

1-4 dihidroiy -anthraquinone 

0 5 

ale 

Dimethi 1 amine 

pure 


Dimethil aniline 

10-25 

oo 

f 1-2-4 dimUochlorbenzene 


acet 

Dimtrocresol 

1 5 

chlor 

24 dinitrophenol 

' 10 

aq 

Dmitro toluol 

sat | 

ale. 

Pi-orthotolyl guanidine 

pdr j pure 


Di-orthotofi I thio-urea 

pdr pure 


Dipbenil 

pure | 


Dipheny l-guanidine 


OO 

pithio acids, salts of 

| pure 


DitoM amines 

pure i 


Dragon's Blood (pTop.) 



Dusts 



Dust oil 

as is , 


Dutch Cleanser (prop.) 

as is 


Dyes, lakes and toners . . . 

pdr pure 


Earthy- pigments . 

pure I 


"El Key ” Insecticides (prop ) . . 


o o 

Dion, Sresh (prop) 

O 5 | 

aq 

Emetine hydrochloride 

pdr pure 


Enamel (controls) . 

as is 


Eosia . . 

pdr as is 


Ephedrine 

1 

Oo. 

Erythrosm 

as is 


Esbach’s reagent 


aq. 

Essential oJs (controls) . 

1 

ale. 

Esters 

pure 

1 

Ester gums .... . . . 

pure 


Ether . ... 


O O. 

Ethyl acetate . . 

pure 


Ethylene dichlor’de • 


oo. 
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PATCH TESTING — Continued 



\ tutw -30 

(per cent) 

J Vehicle 

Ethy lene d chloride 

0 1 


Ethyl mercury chloride 

0 a 


Ethyl mercury phosphate 

0 a 


Eucalyptus oil ot 

1 

ale 

Eye lotions cosmetics shadois 

as is 


Fagi oil of 

a 

pet 

Fenchy 1 alcohol 

pure 


Fennel oil of 

1 

ale 

Ferric chloride 

2 


Ferr c ferrocyan de 

as is 


Ferric sesquichlonde 

10 

aq 

Ferrosulfate 

10 


Fertilizers most commercial preparations (controls) 

as is 


Fixative 

as is 


Flavoring oils (controls) 

2 

ale 

Flit (prop ) 

2a 

00 

Floor wax (controls) 

10 

00 

Flour all kinds 

as u 


riour bleaches (controls) 

as is 


Flower® fresh dry artificial (controls) 

as is 


Fluorene 

pure 


Tluorescem 

1 

ale 

Hus aluminum 

as is 


Flu* iron 



Fly cide (prop ) 


00 

roods any kind (except rinds of certain fruits spices mustard etc ) 



Formaldehy de 

S 

aq 

Form c acid 


aq 

Fowlers solution 



Trostilla (prop ) 

as is 


Fruit citrus peel (controls) 

as is 


Fuchsin 


aq 

Furfural 

pure 


Furniture polish (controls) 

10 

o o 

Furs any dyed natural 

as is 


Fustic (> ello« w ood) 

pure 


Fustic (yello \ wood) 

sat 

aq 

Galial te 

as is 


Gasoline regular ethyl 

60 

0 0 

Gentian violet (BDC) 680 

2 

aq 

Ginger pdr 

pure 


Ginger oil of 


c o 

Glue 

as is 


Glycerin 

pure 


Glycerin oil 

as is 


Glyptal (prop ) 

pure 


Gold Dust (prop ) 

as is 


Gold sodium thiosulfate 



Grapefruit peel oil (controls) 

pure 


Graphite 

as is 


Greases 

as is 


Grease solvents most proprietaries (controls) 

as is 


Guanidines 

l '“" : 

— 
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PATCH TESTING — Continued 


Substance 

Dilution 
(per cent) 

Vehicle 

Gum atabic 

as is 


Gun grease . 

as is 


Gun pow der 

as is 

_ - 

Gutta-percha 

as is 


Gutta siac (a rubber) 

as ts 


Hair, all kinds, natural, dyed 

as is 


Hair dy es 

as is 


Hair lacquers 

as is 


Hair tonics, lotions (controls) 

as is 


Hat glazing, sizing or lacquers for (controls) 

as is 


Hempseed oil 

as is 


Henna, Egyptian 

as is 


Henna, white 

as is 


Hejahy drophenol 

50 

00 

Hetalin (C«H u OH) 

50 

00 

Hexamethy lene tetrarmne 

pure 


Hexj lresorcmol 

as is 


Hist i mine (acid phosphate) 

0 1 

aq 

Homatropine 

1 

aq 

Hydrochloric acid 

1 

aq 

Hydrofluoric acid 

0 2 

aq 

Hydrogen sulfide 

10 

aq 

Hydroquinone 

5 

aq 

Hydroterpens 

50 

o o. 

Hy droxymercurichlorphenol 

0 5 

aq 

Hydroxy mercuricresol 

0 5 

aq 

Hy droxy mercurinitrophenol 

0 5 

aq 

Hypnotics . 

as is 


Ichthyol 

5-10 

pet. 

Indigo 

10 

aq 

Indole 

sat 

aq 

Inecto A (prop, hair dy e) 

as is 


Inecto B (prop, hair dy e) 

as is 


Ink eradicators (controls) 

as is 


Inks 

as is 


Iodine crystals 

0 5 

pet. 

Iodine crystals 

1 

ale. 

Iodine, tincture of, U.S P. (do not cover 1 simply paint on) 

as is 


lodobismitol (piop ) 

as is 


Iodoform 

25 

pet. 

Iridium chloride 

10 

aq 

Iron chloride 

2 

aq 

Iren, metallic scrapings 

as is 


Iron sulfate . 

10 

aq. 

Istizin, 1 8 dihydroxy'-anthraquinone . 

0 5 

ale. 

Javelle water 

10-20 

aq. 

J 0 Roach Powder (prop insecticide) 

as is 


Juniper, oil of 

25 

c.o. 

Jumper, oil of 

1 

ale. 

Kaintt (Ger. prop, fertilizer) 

10 

aq 

Karbohmum (Ger. prop, wood preservative) 

50 

oo. 

Keroswe . . . . . ... 

60 

oo 

Kill It (prop, insecticide) . . . ... 

as is 
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PATCH TESTING — Continued 


Substance Dilation 

| (per cent) 

Veil rte 

Lac dy es 

50 

pet 

Lacquers (controls) 

as is 


Lakes 

50 

oo 

Laket ne pdr 

as is 


Lanolin 

as is 


Lard 

as is 


Larocaine 

1 

aq 

Larvex (prop ) 

10 

00 

Latex 

as is 


Laurel oil of 

25 

CO 

La\ ender, oil of 

1 

ale 

Lead, white 

as is 


* Lead, red 

as is 


Lead arsenate 

pure 


Lead arsenate 

5 

aq 

Lead azide 

pure 


Lead chloride 

pure 


Lead Blyphnate 

pure 


Lead subacetate 

0 2 

aq 

Lead sulfide 

2 

aq 

Leathers natural, tanned, dyed, imitation 

as is 


Lemon, oil of (controls) 

1 

ale 

Liconce 

as is 


Lime, burnt 

10 

aq 

Lime, slaked (controls) 

as is 


Linalool 

I 

ale 

Linseed oil 

as is 


Lipstick 

as is 


Liquor carbonis detergens 

10 

pet 

Liquor sesquichlorati 

10 

aq 

Listenne (prop ) 

10 

aq 

Lithol red 189, as lakes and toners 

as is 


Logwood 

sat 

aq 

Lubricating oils (controls) 

as is 


Lugol s solution, U S P 

50 

aq 

Luminal (prop ) 

as is 


Lj sol (prop ) 

1 

aq 

Mace, oil of 

1 

ale 

Machine oil (controls) 

50 

OO 

Manganese oxide 

pure 


Maroon 677 (partly impure magenta) 

as is 


Mascara 

as is 


Mastic 

pure 


M&stuol (Ger prop collodion like substance) 

as is 


Melissa oil of 

1 

ale 

Menthol 

1 

pet 

Mentholatum (prop ) 

as is 


Mercaptens 

pure 


Mercurochrome 

2 

aq 

Mercury bichloride 

0 1 

aq 

Mercu'j fulminate 

pure 


Mercury oxycyanate 

0 1-0 2 

a 1 

Mercury, white ammomated 

3-10 

p " 
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PATCH TESTING — (pHimued 


Substance 

Dilution 

1 (per cent) 

Vehicle 

Mercury , > ellow oxide of 

5 

1 

pet 

Merthiolate, tincture of (prop.) 

as is 


Mesquite vv ood 

as is 


Metals, pure, alloys 

as is 


Metaphen (prop ) 

0 5 

ale 

Melatoluvle-ne diamine 

pure 


Methol (prop ) 

5 

aq 

Methvl acetate 

pure 


Methvl alcohol 

pure 


Meth\l aniline 

10-25 

oo 

Methvl benzoate 

1 

aq 

Methyl heptin carbonate 

0 1 

ale 

Methvl orange 142 

5 

aq 

Methvlprotocatechuic aldehyde 

10 

pet 

t Methvl salicylate 

2 

oo 

Methvl violet-680 

2 

' ^ 

Methy 1 violet, as lake 

as is 


Michler’s hydrol 

5 

ale 

Mineral colors or pigments 

as is 


Mineral oil 

as i> 


Mint 

as is 


Mirbane oil . 

25 

CO 

Mistol (prop.) 

as is 


Monobenzv 1 para amino phenol 

pure 


Monochlor benzene 

5 


Morphine 

1 

1 aq 

Modi Bakes 

as is 


Mouth Hashes 

as is 


Mucilage 

as is 


Mustard, oil of 

1 

1 ale 

Naftalan (Ger. prop.) 

10 

pet 

Nail polish 

as is 


Naphtha 

50 

o 0 

Naphthalic acid 

1 1 5 

aq 

Naphthalene 

pure 


2 Naphthalene-l-sulfonic acid azo-beta-naphthol 

1 as is 

pdr. 

Naphthenol . 

50 

oo 

Naphtkol \ ellow 

pure 


Naphthy 1 amine 

2 

ale. 

Neoarspheramine 

1 

aq 

Nickel nitrate 


aq 

NjcieJ sui/ate . . 

5-10 

aq 

Nicotine salicylate 

5 

aq 

Nigrosin 

pure 


Nile blue 

pure 


Nitric add 

2-3 

aq 

Nitrobenzol 

10-25 

oo 

Nitrophenol 

5 

chlor 

t Nitroso-dunethj l aniline . . 

I 

ale. 

Novocain (prop.) . 

2 ! 

aq 

Noxon (prop.) 

as is 


Nupercaine (prop ) ... j 

1 ! 

pet. 
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PATCH TESTING — Continued 


Substance 

Dilution 
(per cent) 

Vehicle 

Nutgalls, roasted 



Nutmeg, oil of 



Nylander’s reagent 

IS 1C 


Nylon 

Oakum 

as IS 


Oat oil 

Ochre red 

as is 

pure 

undil 


Oidiomycins (controls) 


Od of bitter almonds 

ale 

Oil paints in tubes 


Oil paints, tor walls 


. 

Oltbanum 



Olive oil 

pure 


Orange, oil of 


c o 

Orange, oil of 


ale 

Orange II 1S1 as lake 


Orris root powder 



t Or hofornt 


pet 

Orthomtramsol 

5 

aq 

Osmic acid 


aq 

Oxalic acid 

5 


Paint house 

50 


Palladium chloride 

10 

aq 

Palm oil 


Panthesin 

1 


Para amtdophenol 

3 


Para amidophenol 

10 

00 

Para aminodiphenyl amine 

3 


Para aminophenol 

10 


Rtra-di chromo benzine 

10 

aq 

Paraffin 

pure 

Faranitro benzoic acid 

pure 


Pafamtrochlorbenzene 

10 

acet 

f Paranitroso-dimetfiylaoil tie 

1 

acet 

Faraphenylenediamme 

2 

pet 

Para red deep-44, as lake or toner 

as is 


Para red, light 44 as lake or toner 

as is 


Pastes 

as ts 


Peanut oil 

as is 


Pellidot (prop ) 

2 

pet 

Peppermint, oil of 

25 

co 

Peppermint, oil of 

1 

ale 

Perfumes (controls) 

as is 


Perfume oils (controls) 

1 

ale 

Peroxide, U S P 

as is 


Fersil (Ger prop cleansing substance) 

10 

aq 

Peterman’s Insecticide (prop ) 

2a 

oo 

Petrolatum, white or yellow 

pure 


Petroleum 

20 

oo 

Phenacetm 

as is 


Phenanthrene pdr 

pure 


Phenolphthalem, white or jellow pdr 

as is 

ale 

Phenolphthalem, white or yellow pdr 
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PATCH TESTING — Continued 




Dill! 

tper 


Pbenvl alpha naphth>bmine 
Phenj 1-teta naphlhj lamine 
Phen}lgKcme 
Phosphorus tri«ulfide 
Photographic developers 
Phthahc acid 
1 Phthalic anhjdnde 
Picnc add 
t Pier) I chloride 
Pigments, fer artists, etc 
Pine ctl (controls) 

Pitch (just appl> ; no eo\ enng) 

Plant ©fls (commercial preps, for testing are aiadahle' 
t Plants, fresh, drv, any part of (controls) 

Plaskon . 

Plaster ol pans 
Plaster, wall 
Plastics 

Platinum chloride 
t Pouoti ivy extract— solids 
Polishes, commercial (prop ) 

Pontachrome blue black K 202 
Pontacvl black (smibr to 216) 

Pontamine black 5S1 
Pontamine bhie 406 
Pontamine diazo black 401 
Pontamine fast orange S 
Pontocaine hydrochloride 
Popp> <etd oil 
Potash 

Potassium acetate 

Potassium arse rule, l'5J 

Potassium bichromate 

Potassium bromate 

Potassium bromide 

Potassium bromide 

Potassium carbonate 

Potassium chlorate 

Potassium chloride 

Potassium chromate 

Potassium citrate 

Potassium ferricyanidc 

Potassium ferrocyamde 

Potassium h\ dnmde 

Potassium iodide 

Potassium iodide 

Potassium nitrate 

Potassium permanganate 

Potassium persulfate (should be freshly made) 

Potassium sake) late 

Powder, face, bath 

Powder, cleansing, scoutin e, (controls) 

Pragma sill oint. (prop ) - 


0 5 


pure 
as is 
as made 


pure 

pure 

pure 

pure 


Vehicle 


pet 

aq 

aq 

ale 

aq 


aq 

aq 

aq. 

pet. 

aq 

aq 

aq 

aq 

aq 

aq 

aq 

aq. 

aq 

pet. 

aq 

aq 

aq 
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PATCH TESTING — Continued 


Substance 

0 lu lion 
(per cent) 

Yeh de 

Pragma tar oint (prop ) 



"t Primrose expressed juice of fresh plant 

2a 


t Primrose, leaf 

as is 


Procaine (base) 

1 

OO 

Procaine hydrochloride 

1 


Propylene glycol 

10 


Protein extracts, foods, plants, bacteria 

as is 


Py redine 

30 

OO 

Pyrethrum milled powder 

as is 


Pyrethrum tincture of 

as is 


Pyro 

as is 


Pyrogallol 

3 

aq 

Qualatum (prop ) 

as is 


Quercitron 

pure 


Quinine 

1 

aq 

Quinine sulfate 

25 

pet 

Quinizarm 

0 5 

ale 

Qumosol 

0 2-0 5 

dext 

Rapeseed oil 

pure 


Rapidol (prop ) 

as is 


Raw umber 

as is 


“Red moss” 

as is 


t Resins (controls, see “Plants") 

as is 


Resorcin (controls) 

3 

aq 

Rhodamine B 749 lakes and toners of 

as is 


Rhodium chloride 

10 

aq 

Rice oil 

as is 


Rockwood 

as is 


Rose, oil of 

25 

pet 

Rose, oil of 

1 

ale 

Roux 

as is 


Rubber, rubber products 

as is 


Rubber (synthetic) 

as is 


Rusci, oil of 

6 

pet 

Rye oil of 

pure 


Safranine 0 841 

pure 


Sagrotan (Ger prop disinfectant) 

1 

aq 

Sal amniMiut 

3 

Z.Q, 

Salicylic acid 

5 10 

pet 

Salol 

as is 


Salves (prop ) (controls) 

as is 


Sangajol (Ger prop name for a turpentine substitute) 


o 0 

Santal oil of 


ale 

Sassafras oil of 


OO 

Sassafras Oil of 


ale 

Scalp lotions (controls) 

as is 


Scopolamine 


aq 

Sensol 



Shampoos (controls) 

as is 


Shellac (controls) 

as is 


Shce dyes (controls) 


0 0 

Shoe polishes (controls) 


pet 

Sidol (Ger prop silver polish) 

10 
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PATCH TESTING — Continued 


Substance 

1 

Dilution 
(per centj 

\ ehicle 

Silver am il earns 

as IS 


Silver, metallic, scrapings . 

as is 


Silver nitrate 



Silver nucHnate 


aq 

Silver paint 

as is 


Simonizer (prop.) 

33 15 


Sfcatol 

sat. 

aq. 

Smokeless gunpowder 

as is 

pet 

ale 

Soap, tincture of green 

5 _ 

Soap, tincture o! green 

2 t 

Soaps (controls) 



Sodium arsenate 



Sodium benzoate 



Sodium bicarbonate 

8.3 


Sodium bichromate 



Sodium bromide 



Sodium carbonate 



Sodium chloride 



Sodium fluoride 



Sodium fluorosiheate 



Sodium h> dronde 



Sodium hypochlorite 



Sodium hypo-sulfite 

: 


Sodium meta ammobenzoate 

1 

aq 

Sodium metasilicate 

( 


Sodium oleate 



Sodium para-ammobenzoate 

Sodium sahey late 

! 

aq 

Sodium stearate 



Sodium sulfate 



Sodium sulfide 



Sodium sulfite 

1 


Sodium thiosulfate 

3 


Soluble blue 325 

Spearmint, oil of 

*T 

ale. 

Spermaceti 

pure 


Spirits of ether 

as is 


Spring spray (auto) (control.) 

as Is 


Stains . . 

as is 


Starch . 

as is 

aq. 

Stearic add . 

\ 


as is 


Sudan III, 223 . . 


oo. 

Sugar , . . 


aq. 

Sulfarsphenamine * * 


Sulfogene carbon - - 

pure 


Sulfogeue golden brown 

pure 


Sulfonamides (pdr- or 5^ in cold cream, or respective topical prep or 



proprietary) 

as is 


Sulfonated oils 

puie 


Sulfosalicvlic add .... 

5-10 

1 

pet. 

carbon disulfide 

Sulfur (pteap or sublimed) 

Sulfur monochloride. ..... . - - ■ 
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PATCH TESTING — Continued 


SubsUncc 

Dilution 
fper cent) 

1 \ eh cle 

Sulfur acid 


1 a<l 

Sulfuric acid 

1 12 

Sulfurous acid 

Sumac leaves fresh or dry 

Sunflower oil of 

Tallow 

asis 


Tannic acid 


. 317 

TaTs (no covering' simply apply) 

as is 

Tar paper 

as is 


Tar, solution of, N T 

10 

aq 

Tartar emetic 

3 

Tartar emetic post der 


aq 

1 artrazine j el low 610 

pure 


Terpineol 

nure 

1 

Tetrachlornaphthalm 

aO 

00 

Tetrahn (tetrahydronaphthalmc) 

30 

oo 

Tetramethyl-diamino benzophenone 

5 | 

ale 

Tetramethyl thiuram disulfide 

pure | 


Tetramethjl thiuram mono disulfde 

pure 


Tetryl 

ether 

Thio urea 

pure 


Thiuram sulfides 

ti ire 1 


Thyme oil of 

25 

CO 

Thyme oil of 

25 1 

ale 

Thymol 

1 1 

pet 

Thymol iodide 

2 o 1 

pet 

Tin chloride (stannous) 

10 | 

aq 

Tin foil 

as is 

Tincture veratrum \iride, U S P 

as is 


Tin tec (prop ) 

as is 


Tobacco extracts (controls) 

as is 1 

aq 

Tobacco leaf (controls) 

as is 1 

Toilet waters 

as is 


Toluidme 

10 50 

00 

Toluol 

50 

o o 

Toners pdr 

pure 


Tooth pastes powders 

as is 


TingacinvAV 


aq 


JiBffKU/rat 

Tnacetin 


aq 

Tnchlorethy lene 

50 

o 0 

Trichlortoluol 

SO 

oo 

Trichophy tins (controls) 

undil 


Triethanolamine 

1 


Tnnitro anisol 

0 01 


1 2-4 tnmtrobenzene 

1 

acet 

13 5 tnmtrobenzene 

1 

acet 

Trinitrotoluol 

sat 

ale 

Trisodium phosphate 

2 

aq 

Trypan blue 477 

pure 


Trypan red 438 

pure 


Tryparsamide 

6 

aq 

Tuberculins (controls) 

undil 


Tumenol (prop ) 

3 

pet 
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PATCH TESTING — Concluded 


$uh*lance 

D.tunon . 

(p«r 

Vehicle 

Tuinenol ammonium (prop } 

6 

pet. 

Tumeric 



Turpentine (controls) 


oo 

Tutocain 

l 


Typewriter ribbon 

as is 


Tyrosine 

sat. 


Ultramarine blue 

as is 


Uranium chloride 


aq 

Urea 


aq 


1 

aq 

Vanilla, oil of 

25 

ale. 

Vanillin 

10 

pet 

Varnish (controls) 

as is 


Vamotene 


oo 

Venetian red 

pure 


Vert emenmde 

pure 


Victoria blue 

pure 


Vinegar 

as is 


Via) I resins 



Yiofonn (prop ) 

3 


\\ alnut, oil of 

pure 


Water colors 

as is 


\\ as, floor (controls) 



W axes, polishing, in general (controls) 



Wheat, oil of 



Whitfield’s oint. N F 



Window spraj s 

as is 


t Wintergreen, oil of 


ale. 

Witch hazel 

as is 


Wood*, natural, painted, stained (controls) 

as is 


Wormwood, oil of 


CO 

Xeroform 


pet. 

X\lol 


0.0 

Yellow olive 

pure 


Zinc chloride 



Zinc oxide 

pure 


Zmc peroxide 

pure 



pure 


Zinc sulfate 

10 

aq 

Zinc white 

as is 


Zonite (prop ) 


1 aq 
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Aloes 282 

Alpha naphthylamine 890 
Atternana 260 284 if 488 81a 


Alt tude effect of 71 526 577 
Alum 890 

Aluminum 403 890 
acetate 890 
dressings 379 
chloride 890 
salts 396 

Alum precip tated extracts 542 
Alveolar abscess 64 
Al\ pin 890 
iontophoresis 38 39 

Amaranths (Amarantkus) 267 272 529 ff 
\mauros s 297 878 
Amber oil of 890 
Amblyopia 297 808 
Ambotoxo d 441 447 
Ambrosia 253 267 ff 
pollen of 248 ff 267 ff 529 ff 
Amebae 663 
\tnido azobenzol 890 
Amido azotoluene hydrochloride 696 890 
Amidol 890 
\midophenol S90 
Amine oxidase 226 
\mines 890 

Amino acids 108 186 199 424 730 
Ammo azotoluene 890 
Vxninodacry lie acid 890 
Ammophylhne 60 649 6al 

ntravenous 226 486 60a 631 645 
rectal admin stration 226 631 633 649 6a 1 

873 

Am nopynne 51 63 117 318 323 ff 326 333 489 
837 890 
Vmmonia 890 

Ammonium bichromate 890 
\mmomum carbonate 647 890 
Ammon urn chloride 573 647 650 75a 82a 8aa 
890 

Ammonium fluoride 891 
Ammonium nitrate 891 

\mmonium persulfate 4a 67 73 153 207 294 
40a ff 891 
Ammon um sulfate 891 
Amniot n 349 

Amphetamine 60 226 498 803 ff 
Amphotoma 569 
Amyl acetate 89] 

Amyf n trite 3a9 

Amytal 326 

A nocardtactac 382 

Anacardi im Occident ale 382 

Anacid ty gastric 56 61 301 741 74a 

Analgesics 891 

Anamnest c reaction 28 

Anaphylactic shock 12 41 8a 103 ff 138 196 ai3 
223 22a 319 343 3al 3a4 358 410 ff 482 
483 

\naphylactin 8 139 
Anaphylactoid agents 92 
Anaphy lactogen 8 83 ff 112 223 
VnaphylatoTin 36 ff 103 
5naphylax s 1 4 a 8 S3 112 136 
general 83 

effect of on bra n 789 
human 12 483 
etiology of 483 ff 
prevention of 360 ff 
symptomatology of 484 ff 
therapy of 48a ff 

inverse (reverse) passive 83 90 3a4 ff 360 
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Ana phi laxis. fecal £3, Sec also Arthus phenomenon 
of brain 7S7 ff 
manifestations of, 84 
pa**ive £9 

prexention of. 67 ff , S3 if 8S, 141 229 
Ancxlostoma. 744 
braziliense, 663 

Androfogon, 263. 265. 531, 533 
Androsterone 131 
Ancrgj . 23. 201 
nonspecific (rtegatixe). 24 
specific (po*ili\e). 24 
in svphili*, 24, 471, 473 ft 
in tuberculo«is. 21 IT. 24, 4*8 ff . 463 
Anestbe «. 227. 4S6, 6-15, 656 787 
local 344 5C6 ff 
spinal. 163. 344 
Anestfie« in. 755 891 
AiKturvsn. 624 ff 
Angelica, 384 

Angina pectoris, 225, 297 521 606 ff 609 630 £23. 
832 

Angioneurotic edema. 39 S‘J 7££, 814 ff S39 
in animals, 16 762 
etiotogic die gno*is ot 13f 155 168 
etiology o', 1 17, 236, 297. 303 309 312. 314 319. 

lli ff , 32S, 135, 4f9 761 
in ha\ fexer 51S ff 

of mucosa, 54, 312, 336 3\3 561 ff , 666 753 ff 
SIS 

predisposing factors in 57. 78 761 
therapy of, 105. 124. 217. 225. 229 ff 702 
Angioneurotic symptom complex 341 
Anhsdrotics, 395, 404, S91 
Aniline. 691 
black, 891 
brilliant green. S9f 
dies. 3CS. 393 ff . S91 
Animal emanations, 194 211 
Animal substances as contactants, 386 
ingestants, 303 
as inhalants, 16S 238, 580 
•Anise. 311 
oil of, 396, 667 
seed oil, S91 
Anosmia, 522 
Antergan, 105 
Antlemts cotula, 743 
,4 niter, 246 8 

.4 nlkoxanlhum odoratum , 263, 529 ff , 533. 536 
Anthracene, 891 
AnthraUn. 89 1 
Anthraquinoae, 891 
blue, 891 
Anthrarobm, 891 
Anthrax, 454 

Anti allergic methods. 93 Set a Iso Treatment 
Anti anaphylaxis. 2, 16 fi., 94, 213, 219 
Antibodies, 8, 139 
anaphj lactic, 13, 139 
bactericidal, J39 

blocking (inhibiting, neutralizing, thermostabile). 

92, 142, 232, 511, 541, 547 
cellular (fixed, histiogeruc, sessile, tis-uc), 14, 89, 
91, 136, 140, 154 ff , 201 ff , 212 ff , 3S8, 683 ff. 
chemistry of, 109, 139 ff 

circulating (humoral), 89, 91, 140 144, 143, 154 ff , 
164, 201 ff., 212, 460 ff., 510, 689 ff 
“co'd”, 136 See also Cold hemagglutinin 
determination of, 8 144 
fceterophile, 143, 155, 7S9, S37 
nature of, 139 


organ -peciftc. 40 

Trausiitz Kue«tner (skin sensitizing), 13, 17, 18, 
133. 139 142. 202 510, 700 
site of formation of 140 ff , 6S8 ff , 790 ff 
xirucidal 139 

Anticutmes 22 24 460 476 
\nti-enz\ mes, 139 

Anticen antibod* reaction 4 ff 9 23 2S. 31, 32 35, 
36 ff . 40. 77 S5 S7 94 103 ff . 107 ff . 112 115, 
121. 12S 130, 140 201. 212 ff, 412, 442 4S4, 
845 

chemical theon of 36 SS 
physical theon of 37 SS 
Antigens 8 107 ff 112 
biologic identity of 314 
comp'ete (conjugated 2 10S 116 ff 
group-s;>ecitic 9p 109 145 1 55 
heterog-netic (foreman 117 122, 155 473 
"marked’’ 109 141 
partial see Hapten* 
main ot 113 
sjieci-s *pecitic 109 217 ff 
See also Al'crgen* 

Antihidrotics 891 
Antihistamine *ul *tancc«. I(M ff 
Antihormones 111 119 130 133 
Antimildew agent* 188 
Antimonx 321 649 
chlonle 891 
oxide 891 
Anti oxidants 199 

Antipxnrm |I6 1^4 20S JI9 321 ff 323 ff 124, 
326 32S 803 891 
Antisunbum agent* 4A0 
Antisvphiliiic therapx 137 ff 470 473 
\ntith\rotropn- sub'laece 134 
Antitoxin 8 139 t*7 li 361 ff 4M 4S> 6S5 
Antuitnn S 348 
Aolan. 212 

Aphasia 297, 769 797 ff SOS 
.1 phiochaetj agaraei 244 
Aphthae 666 ff 
Apomorphine 619 6'2 
\poplectuorm state* 760 
Apparel see Clothing 

Apjiendicitis. 26, 27 33 64 99 677 if , 790 
Appendix. 677 
Apple 283, 29S 310 
Apricot, 29S, 310 
Aquaxelva 891 
Aquaphor 891 
Arecoline CO 
Arginine 104 106 111 
Argvrol. 394 S9 1 
Arnica. 45, 153 20’ 393 
tincture ot 891 
Anung’s tincture, 891 
Aroeira, 385 

Arsenic 67, 205, 31S if .324 337, 404, 652 
Axsemcals 149.153 323 337, 664, S37 
Arsenious Inoude 891 

Vnphenamuie, 66 ff , 182, 197, 205, 214, 294, 334, 
337 ff . 390, 473, 5S1. 677, 743 
dermatitis, 99, 33S ff . 6SS 
.4rfmuij, 270 ff , 529 ff , 532 ff 
ArtenoscIerO'is, 225. 22S,_C05 ff , 827 
Arteritis necrotizing 485, 849 
rheumatic, 833, 843 
Arthralgia, 325, 328, 332, 335. 412 
Arthritis, allergic, 32S. 840 ff 
infectious, 64, 99, 137, 449. 840 
of rheumatic fexer, 133, 841 ff. 
rheumatoid, 137, 464, 841 ff 
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Arthropathie proteintque 838 
Arthropathy allergic 838 
d le to drug allergy 839 
due to food allergy 839 
infectious allergic 840 ff 
partially allergic 840 
due to resorption of exudates 838 ff 
of serum sickness 3o5 ff 838 
Arthus phenomenon 1 8 29 32 ff 85 88 91 97 ff 
119 212 336 349 3oS 3S9 787 ff 812 
Artichoke 384 

Ascans 11 13 66 118 137 246 480 ff 663 744 
antigen 11 480 ff 663 
Aschoff bodies 97 842 ff 8a2 
Ascomycetes 284 

Ascorbic acid 68 ff 228 302 318 334 339 340 ff 
344 387 430 360 
Ash 2o8 329 ff s32 ff 
Asparagus 153 307 309 384 668 
Aspen 2a 7 

Aspergilla 285 ff 311 580 627 
Asphalt 293 891 
Aspirin see \cetylsahcyl c acid 
Aster (Aster) 272 383 815 
Asthma 664 
age incidence of 567 

allergic 39 563 ff 623 657 

d ie to animal products 199 214 580 

in animals 15 16 

atopic (hereditary) 56s ff 

and branch al infection 573 ff 593 646 ff 

d ie to bronchial irr tation 566 576 638 ff 

and bronchiectasis 576 597 ff 

card ac see Cardiac asthma 

and cardiopathy 601 611 875 

cerebral see Cerebral asthma 

di e to chemicals 576 

in children 591 872 

choce of anesthesia in 6o6 ff 

chronic 563 589 691 638 

c garettes 6s2 

class f cation of 665 

complications of 694 87a 

course of 393 

deallergization in 215 ff 645 

death in 0 377 385 ff 391 593 637 6->7ff 

depletonin 391 649 

and diabetes 111 572 

diagnosis of 1 68 612 

diagnosis of differential 6O3 61611 619 6a9 
d agnos s of etiologic 627 
<f atfies s SSS 

di e to drugs 318 323 ff 332 336 581 
d e to dust 236 578 ff 

due to endogenous allergens 118 128 17 3o4 ff 
566 571 ff 581 
etiology of 568 
experimental 584 ff 588 
exciting factors in 678 
extrinsic 194 563 
die to foods 214 297 312 314 650 
and heart disease 601 
hered ty of 54 564 569 
histopathology of 582 58a 686 ff 
history form for 882 
history of 1 ff 564 II 
hyposensitization in 641 
incidence of 79 ff 567 
tn infants s91 618 
infect ous 439 443 566 673 622 ff 
treatment of 641 ff 


due to inhalants 236 239 ff 244 ff 

due fa insects 243 ff 371 ff 

intrinsc 118 137 565 391 

management of associated conditions in 645 

menstrual 57 128 ff 571 ff 642 856 ff 

and m grame 612 

miner $ 622 

due to molds smuts rusts 186 214 286 288 293 
579 634 

nonatopic (nonhereditary) 563 
nonspecific 565 878 
occupational incidence of 568 578 
due to parasites 480 482 578 582 
paroxysmal 565 658 
pathergic 563 ff 607 657 
pathogenesis of 582 
pathology of 686 

and periarteritis nodosa 588 832 834 ff 
personality type in 570 ff 869 
due to phy sical agents 409 413 433 577 681 
due to plants 517 ff 578 654 
polhnosum 309 
po i ders 294 652 
predisposing factors in 57 669 
management of 639 ff 
prognosis in 58 6a7 87a 
prophylaxis of 637, 869 

psychosomatic factors in 74 77 567 670 637 
640 ff 657 

racial incidence of 568 

due to reflex irritat on 582 o84 640 

and rh nopathy 490 493 574 600 646 

sequelae of 594 

seventy of 566 590 

sex incidence of 81 567 

and sinusitis oOl S74 600 ff 646 

and skin diseases 611 ff 711 ff 721 737 

social factors m 568 

surgical risk in 656 

symptomatology of 688 See also Status asthmaticus 
testing in 627 ff 
therapy of 628 873 
constitutional 648 
drug 225 ff 651 
■nhalat ona! 630 633 634 ff 648 
physical 643 647 654 
results of 199 657 ff 
roentgen 643 ff 
surg cal 633 

symptomatic 10a 107 224 ff 651 
tuberculin 642 ff 648 
thymic 873 

tubercufo allergic 444 566 ST6 390 607 633 ff 
648 

and tuberculosis d7o ff 608 622 
\ ray findings in 616 
Asthmat c attack 589 
treatment of 628 ff 
\sthmat c equivalents o90 612 
Asthmat c pseudonckets 592 
Asthmatoid bronchitis 56o 621 ff 
Asthmatoid cough 621 
Asthmatoid emphysema 622 
Asthmogenic area 584 640 
Atabr ne <09 

Atelectasis 383 E98 598 ff 872 ff 875 
Atmospheric conditions 0 412 488 514 ff 577 
Atopen 8 112 
Atopic cory za 487 

Atopic dermatitis see Dermatitis atop c 
Atopy definition of 4 5 9 
principles of 10 
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Atriplex, 275, 532 ff 

Atropine, 58, 60, 117, 153, 225, 225. 324 390, 4S9, 
49S, 560, 582, 5S4 ff , 651, 652, 66S, 6S3. 755. 813. 
815, 873, 891 
Auditor} canal, 64, 822 
Auer phenomenon. 40 
Aura in asthma, 5S9, 872 
in migraine, 797 
Auricle, 522 

Australian (tins, 259, 531 
Auto-agglutination. 122 

Auto-allergens, 119 See oho Allergens, auto endo- 
genous 

Auto-allergization, 43, 55 
Auto-anaphv laris, 118, 124 
Auto-antibodies, 40 
A lit oeoltoid odatie, 43 
Autodesensilization, 415, 417 
Autohemagglutination, 121 fl , 136, 831 
Autohemolvsms, 121 
Autohemotherapv , 204, 642, 756 
Auto-flypnosis, ftf 
Autonomic drugs, 59, 60, 225 ff , 569 
Autonomic nervous system, 37. 55, 66, 58 ff. 67, 70, 
75. 101, 225, 227, 569 ff, 790 
Autopassive transfer, 14S ff 
Autosensitization, 118, 126, 132, 148 ff , 374, 736 
(reversed) passive local, 14S 
Autoserotherapv, 128, 204. 353, 572, 639, 612, 756, 
786, 802. 856 ff. 

in tin mucous, 209 ff. 497, 601, 642 
Autotransplantation, 59. 164, 322, 689 
Auto-urotherapv , 124, 204, 429, 642, 7S0 
Autumnal catarTh, 509 
Arena, 265, 536 ff 
Avertin. 227, 636 
Avitaminosis, see Vitamins 
Avoidance, of allergen, 112, 199, 202, 212 ff , 637 ff 
test, 156, 317 
Azochloramid, 891 

Bab) powder, 236. 874 ff. 

Bacillus acidophilus, ,115, 302 424, 429. 439, 755 
Bacillus coh, 65, 66, 43S ff . 7+4, 777, 833 
preparations, 66 302, 423 ff , 439, 496 
Bacillus proteus, 490 
Bacteria saprophj tic, 66 

Bacterial allergv. 12, 115. 118. 120, 136 ff , 164 435. 
744 ff ,819ff .830, S32.842ff 
os cause of asthma, 573 ff , 582, 628 
as cause oi dermatitis 733 ff , 822 
as cau=e of rhinopath) , 4S9 ff 
os eau^e of urticaria, 744 ff , 748 ff. 

Baclenal antigen, 115, 120, 435 ff, 44Z ff, 733 

Bactenal bypersensitiv eness, 435 

Bactend, 126, 783, 785 

Bacteriophage, 642 

Bagasse, 280. 661 

Bahama grass, 263 

Bakehte, 891 

“Baker’s asthma”, 216, 236, 280, 294 
Baker; reactions in, 72 ff , 169 
“Baker’s rhinopathv (conza)”, 209, 216, 236. 280 
Baking powder, 303, 891 
Baking soda, 891 
Balanitis. 853 
Balata (rubber), S9l 
Balsam of Peru, 390, 66S, 891 
Balsams, 323 
Banana, 61. 310 
peel oil, 891 
Bang’s disease, 455 


Barbital, 320 

Barbiturates, 226 322, 323 ff , 326, 418 ff , 891 
Barium hjdrate, S91 
Barium sulfate, 891 
Barley, 244 ff . 30S 
dust, 153, 432 ff., +SS 
flour, 2S0 
oil. 891 

pollen. 265, 531, 536 ff 
Bariev grass, 265, 536 ff 
Barmaid grass, 265, 532 
Basidiomyceies, 2S4 
Bassanm, 312 
Basswood, 259 
Bavberrj. 259, 531 
oil of, 891 
B.C G 20, 30 463 
Beans. 283. 309, 419 
kidne> . 224 
sov . see So) bean 
white, 49 

Beard’ gra««. Z<S5. S3(, 53S 
Bedbugs, 371 ff , 5S0 
Bedding, 194. 199 ff , 590, 62s 
Beech, 278. 385 
Beef, 306 ff 
fat oil. 891 
salt, 591 

Beef wood, Australian 259 
Beer, 291, 378, 311 ff . 675 S4S 
Bees 242, 244, 370 ff , 484 
venom. 5W) 

Beeswax. 789. 395, £91 
Beetle, 244 
Beetle (prop '. 892 
Beet, sugar, 72, 275, 526 
Beets, 224 

Belching, 297, 666, 669 
Bella gutti tree, 382 
Belladonna, 31, 323 ff , 49S 651, 
plasters, 390 

Bellergal. 227. 498 653 706, 719, 756 
Benadr)!, 105, 160 230. 414 ff , 755 ff 
Bent grass, 262, 265, 536 ff 
Benzaidehjde, 892 
Benzanthrone, 892 
Benzedrine, see Amphetamine 
Benzene, 99, 488 
Benzidine 892 
Benzine, 892 

Benzocaine, 892 
Benzoic acid, 406, 892 
anhjdnde, 892 
Benzol, 176, 892 
Benzoquinone, 892 

Benzoj i amino-metoxi chlor antbraqmnone, 892 

Benzovt peroxide. 406 

Benzv 1 alcohol, 892 

Benzjl benzoate. S92 

Benz> I chloride. 892 

Benzv 1 cinnamate, 892 

Bergamot, oil of, 3S4, 396 ft , 418, 420, 422, 430, 
892 

Bergapten, 384 

Berloque dermatitis, 397 

Bermuda grass, 262, 263, 266, 530 ff , 536 ff 

Berries, 295, 310 

Bela vulgaris, 275, 526 

Betab\droxy antbraqmnone, $92 

Betanaphthol, 892 

Beta phen> lact) lie acid, 892 
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Betaxm 3 0 

Betula 2a8 a’9 ff o33 ff a3/ 

Bev erages 312 
Bhilawanol oil 38’ 

B chromates 390 
Bile salts 49 
Bil an col c 68a ff 
B njai wood 38a 
Biologic allergj of infancv 866 ff 
Biologic standardization ot extracts !a8 a44 
Biologic test for Rh sen® tivitv 182 369 
Biotropism 26 337 ff 
Birch 2a8 260 
pollen 248 s29ff o33ff ->3j 
wood 280 385 
Bimarckbroin 89’ 

Biemogenol 892 

B smuth 149 323 ff 338 342 83 892 
Bismuth ox\ chlor de 892 
Bismuth subnitrate 89’ 

Bismuth «ub«al c\ hte 892 
Bittern eed 381 
Black flag (prop ) 892 
Black rouge 89’ 

Bladder 8a2 
«pa«m of 39 29/ 412 
Blanching phenomenon 449 
Blankets 194 199 ff 488 
Blastom)Co<is 9/ 

Bleaching cream 39a 
Bleaching ponders 892 
Blepharitis 814 
Blepharospa m 4’1 

Blood as auto endogenous allergen 121 ff 
pf cat 81a 
chem «tn 111 
of chicken 389 

coagulation 3/ Sa 10 1 10a 121 /->6 
colloids 38 101 ff 341 3aS 484 
concentration 101 
findings in allergy 101 836 ff 
findings in asthma a/3 
pH in allergv <0 103 111 
pota «ium in allerg\ / 0 110 S/3 
pressure in a!lerg\ 39 aa /0 8a 10l 10’ 19a 196 
296 29 3a/ 484 ,90 830 ff 
in asthma 102 612 ff 830 
sedimentation rate 101 61a 623 
'ugar in allergic shock a8 106 
in neurodermatitis aa ff 111 
transfusion 1 See also Passive transfer b\ blood 
transfusion Rh factor Serum transfusion Trans 
fusion experiments Transfusion reactions 
t\ pes 364 ff 369 

Blossoms odorous 184 ff 2a9 511 61 

Blow bottles 6aa 
Blue grass 26’ 263 ff o29 ff 
Blue gum ’a9 a31 
Blue stem 264 26a 
Blueing 892 
Bodj powders 2/8 39a 
Bonbsx /4 3 
Bone dust 24a ff 

Bone marrow changes in 100 a88 / / 6 /81 836 
Bone scorings 8 / / 

Borax 89’ 

Bone acid 892 
ointment 892 
Borocame 892 
Bothnocephalus Jatus 4S 7 
Bouleloua 26a a32 ff 
Box elder 2a/ a30 ff 


Boxwood 280 38a 
Bractscale 27a 
Bradjcardia 828 
Brain 88 

in anapbv laxis <8 ff 
hvpersensitiveness to 307 
tissue as endogenous allergen 127 /88 91 
Brake fluid 892 
Bran 30a 
Brass 892 
polish 892 

Brazlnut 161 310 38’ 89’ 

Brazil wood (redwood) 892 

Bread 19? ff 224 287 299 ff 304 303 311 

Breath bolding test 614 

Breathing exercises 231 ff 49/ 61S 634 8/4 
Brilliant cresv I blue 89’ 

Br Ho 408 892 

Broadening of sensitization a 2a 31 40 143 3/4 
a66 ff /0a 

Brome grass 264 a31 ff 

Bromdes 48 49 63 319 3’1 ff 323 11 /19 

Bromine 7/2 

Bromo acid 892 

Bromoderma 49 322 

B,o> us 264 a31 ff 

Bronchial asthma see ksthma 

Bronchial flora a/4 ff 61a 

Bronchial ntections 573 

Bronchial irntation a66 a/6 638 ff 

Bronchial mucosa a82 ff a86 619 

Bronchial muscle 58’ ff a86 

Bronchial o clus on a 6 a82 ff a85 ff aS9 a94 ff 
618 872 8 4 

Bronchial relaxation therapj 633 
Bronchial secretions a8’ ff a89 ff 614 ff 619 6a9 
staining of 494 ff 

Bronchial test 165 197 241 263 ff 6’S 
Brooch ectasis 6a a/6 a9 / 619 660 //2 8 3 
therapv of 634 648 
Bronchioles 08 / 

Bronch olitis 8/2 
Bronchitis allergic 39 658 
asthma a73 622 ff 646 6a/ 8 8 
asthmaioid 30a 6’1 ff 8 2 
infectious 63 64 / 9 
spastic 872 
thcrap> of 646 ff 
Broncho grass 264 

Bronchogram aS3 ff a9 ff 61/ ff 6a9 
Bronchopneumonia 2/ 661 8 2 
Bronchoscop c aspiration ->98 633 ff 648 
Bronchoscopi examination a8’ 618 ff 641 8 < 
Bronchospasm 84 103 a64 69(1 j a 38’f 

Bronchostenosis a94 a99 8/2 ff 
Bronze liquid paint 892 
Broom grass 26a a31 a33 
Broussonetul 2a8 
Bro vntail moth 743 
Brucella antigen / 2 4aa 
Brucellerg n 436 443 4aa ff 
Brucellosis 454 663 
Brussels sprouts 224 
Buccal mucosa test 18a 317 668 
Buck 'heat 161 309 418 ff 484 
familv 267 2 6 
flour 280 
Budbrusb 2/1 ff 
Budsage 2/1 ff 
Buff grass 26a a31 
Bunch grass 264 
Bur clover 381 



IJ.DE\ OF SUBJECTS 


941 


Bur 'age. 26S 

Burlap. 279 _ ... 

Burning bu<h. 267. 275, e>32 IF . 

Bums, 123. 153 
Burov’s solution, 592 
Burro weed. 26S. 275 
Bun' ted. 265, 381 
Butesm. 592 
picrite, 390 
ointment. 892 

Butter. 192. 224. 29S. 301. 313 
Butterflies. 212 IT . 4S3. 512__ 

Bullermi’k.. 196. 425. 4^4 <33 

Butternut. 25S 

Buttonwood. 25S 

But)l acetate, 892 

Butj I alcohol. 892 

Butvn. 815. 818 

Butyric add 892 

Butyric acid arm l ester. 176 

Cabbage. 2S2. 298. 309 677 
Caddis flies, 242 fi 
Cade, oil of, 892 
Cadmium orange. 892 
Cadmium red. 892, 893 
Caffeine, 60,312, 636. 803. 893 
Calcibrona*. 414. 498. 560, 70<. < 19 
Calcimine, S93 
Calcium arsenate, 893 
Calcium in tones. 877 
Calcium carbonate. 893 
Calcium chloride, S93 
Calrium cyanamide, S93_ 

Calcium in diet, 187, 767 
Calrium fluoride. 893 
Calcium h\ drate, 893 
Calcium nitrate, 893 
Calcium oxide, 893 
Calcium phosphate, 893 

Calcium sulbde, 893 . 

Calcium therap', 227. 339, 363 ff , 3,2, 3,9. 414. : 

573, 5S5, 706. 755 ff , 805 
Calmette test. 182, 465 
Calmette Guerin bacillus, see B C G 
Calmitol, 364, 379, 390 
Calmitol ointment, S93 
Camel hair, see Hair 
Calomel. 893 

Camomile. 232, 313, 3S3, 743 
olI of, 893 

Camphor, 200. 23 2, 294, 893 
ice, 893 
od of, 893 
spirits of, 893 
Camphorated oil. 390 
Canada balsam. 893 
Canada blue grass, 263 ff 
Canaigre, 276 
Cananga oil, 396 
Canary grass, 264, 536 ff 
Cankw sores. 297, 666 
Cannabis jj/iru, 276 fi , 530, 533 
Canned foods. 67, 319 
Cantaloupe, 310 
Canthandes, tincture of, 893 
Canvas, 388 
Capeveed, 381 

Capillary endothelium, 85, 140 
Capriola djcSylon, 263 
Caraway seed, 311 
Caraway seed, oil of, 396, 893 


Carbarone 664 
Carbazole 893 
Carbides cemented 404 
Cartoh'drates 43 10S 116 186 ff , 194, 313 
endogenous 120 

See also Poll saccharides. bacterial 
Carbolic acid 407 
Carton 893 

Carton dioxide 630 647 
Cart on disuliule 893 
(arton tetrachloride. 893 
C arton paper 39? 400 814 893 
C artoruntium 702 393 
C'arbromal «.0 
Carcinoma 99 122 12 < 
pul mom r\ 624 
Cardamon 893 
Cardiac arrh\ thmia S28 
Cardiac asthma «>' 619 ti . 873 
Cardiac condition- -lmulating asthma, 619 11 
Cardiac cmphi-ema <M 
C ardiac neurosi- 697 
Cardiopathv in a-thmi 601, 64a It 

management ni 64' 

Cardio-rasm 666 

Card lot herap' in a-thma 60 ' it , 64S 
Cardiov a -cub r «\ -tt m 22a 8*7 
Careless weed 26' 2.4 '29 11 
Camatior 'S3 'll 
Caroid 279 

Carotid -mu* pre-urc 656 

Carotid sindromc -89 tt 

Carpets 399 
t dretnus fiirriiuwn i 
Carrot 309 484 419 74 4 
Grr'd. 253 '30 ff 
Ca«cara sacrada 444 
Casein tOS 300 3(44 rr 
Ca-hew nut shell oil ' s 2 '93 
Ca«oni reaction, 484> 

Cassia, oil of, 893 
Lastanea. 259 
Ca«tor l>ean. 10, 1 1 279 
Gixvarma. 259. 531 

Cat anaphylaxis m 8' 

See also Dander. Hair 

Cataract. 820 

Catarrhal jaundice 684 
Catarrhus acstivus i0S 

Caterpillars, 78. 743 
Catgut 372 
Catile. 893 
Cat tail 265 ff 
Cattle, anaphvlaxis in 
Cauliflower, 309 
Causahn, 837 

Cauterisation, chemical, 499 640 
Cavalrvmen, reactions in. «A 

Omar: 306 
Cedar, 257 259, o31 ff 
oil. 413 
wood. 230. 385 
Celerv , 293, 307,_309,_3S4 
Celiac disease. 674, 877 
Cdlis, 258. 530 
Cement, 73 695, 893 

experimental ba=is ot, <8. 
manifestations of, 791 
formation of antibodies in, . 90 a. 
Cephalosporium, 285 ff. 
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Cephalothestum 285 ff 
Cereal flours 280 308 ff 
Cereal free diet, 187 
Cereal grains 260 265 
Cereals 168 224 308 
Cerebral asthma 621 

Cerebral edema 341 ff 356 411 ff 787 792 794 ff. 
798 809 ff 

Cerebral nerves 760 797 808 ff 811 
Ceresin 893 

Cevitamic acid see Ascorb c acid 
Chaetochloa 265 531 
Chaelommm 28a 287 291 
Chalazions 814 
Champagne 62 312 
Chancroid 436 466 
Charcoal 754 ff 893 
smoke 293 

Charcot Leyden crystals 342 564 587 588 614 
675 677 867 
Cheat 264 

Cheese 224 299 30S 311 312 
Cheilitis 384 397 420 666 
Cheiropompholyx 734 783 
Chemicals 43 73 154 204 
os contactants 45 117 139 399, 694 
os inhalants, 293 
Ckenopodium 273 ff 
pollen of 248 529 ff 532 ff 
Cherry 310 
Chess 264 531 ff 
Chestnut 259 310 385 
extract of 893 

Chew mg gum 187 279 312 384 396 761 
Chicken fat oil 893 
feathers see Feathers 
meat 306 483 
Chicle 312 
Chico 275 
Chicory 279 
Chigger 371 

Children allergy in 10a 866 
Chtronomtdoe 244 
Chloral 323 ff 
hydrate 390 636 873 893 
Chloramine 893 

Chloram ne T (chlorazene) 108 294 
Chlorbenzene 893 
Chloretone 893 
Chlorinated lime 891 
Chlorinated naphthalene 893 
Chlorinating chemicals 294 315 
Chlorine 6" T72 

Chloroform 227 893 
Chlorophyll 419 ff 

Chocolate 49 61 161 168 199 298 ff 311 786 
792 893 

Choice of organ see Organ determination 
Cholecystitis 27 64 99 686 
Cholecj stopathy 686 
Cholesterol 330 
m sputum 614 ff 623 
Choline 425 
Cholinergia 37 59 229 
Cholinergic drugs 60 
Cholinergic itching 771 
Cholinergic urticaria 732 
Chondroitm 805 
Chromates 694 
Chrome alum 893 
Chrome yellow 894 
Chromes 387 


Chromic acid 893 
vapors 294 
Chromium 404 
Chromium chloride 893 
Chromium potassium sulfate 893 
Chromium sulfate 894 
C! rysanlhemitm 272 27S 383 512 694 815 
Chrysarobin 894 
Chryso dm brown 894 
Cider 318 

Cinchophen 323 ff 770 837 
Cinnabar 894 
Cinnamic acid 894 
Cinnamon 311 384 694 894 
oil 396 667 894 
Cinnamyhc acid 894 
Circulation time 60a 621 
Cirrhos s 684 
juvenile 367 
Citric acid 894 
Citronella 396 894 
Citrus white fly 528 
Cladocera 44 

dadospormm 28a ff 528 815 
Clam 224 

Claudication intern) ttent 831 
Cleaners, 396 
Cleaning fluids 894 
Cleansing cream 278 395 
Climatic influences 69 ff 
Climatotherap) 199 540 577 654 720 
Clorox 894 
Clotbur 270 

Clothing 387 ff 399 ff 402 703 894 
Clotweed 270 
Clover 260 266 418 
Cloves 311 383 894 
oil of 396 667 894 
CN (prop ) 894 
Coal tar 418 ff 894 
Cobalt 404 
Cobalt chloride 894 
Cobalt oxide 894 

Cocaine 331 344 Sa9 657 815 894 
Coca Noon unit 543 
Coca s solution 162 238 542 
Coch neal natural 894 
Cocklebur 260 269 ff 381 a29 ff 
Cocksfoot 262 
Coco wood 38a 
Cocoa 311 894 
butter 311 824 
Cocoanut oif of 894 
Cocobolo 38a 815 
Cod fish oil 894 
liver ol 306 388 724 894 
Codeine 298 317 323 ff 390 637 647 894 
Coffee 31 62 312 ff 770 
bean 279 

clear ng of 306 312 
odor of 279 283 
oil of 894 
Coins 40a ff 
Colchicine 323 
Cold 411 
anaphylaxis 410 ff 
hemagglutinin 122 412 
pathergy 228 411 413 
test 180 ff 

urticaria 66 231 299 411 ff 751 ff 756 ff 854 
Cold common 200 30a 441 ff 494 ff 869 ff 
Cold cream 395 814 



IKDEX OF SUBJECTS 


943 


Cdeoptem, 244 
Colic, 62, 521, 67? S76 
biliary, 6S5 ff. 
renal, 297, S49, 852 
Colica mucosa, 672 
of bladder, S52 

Colitis, 51, 62, 64. 299, 515. 439. 5S2. 675, 745 
chronic ulcerative 99, 675 ff. 
mucous, 39. 297. 666. 672, 675 
•‘Collagen disease,” 777 
Collodion, S94 

Collodion par tide technic, 1 44 
CoKoidodasia, 3S 
Colon, allergic diseases of. 674 
spastic, 37, 297. 666. 675 
Colonic irrigation. 683, 746. 754 ff 
Colostrum, 123, 132 
Colra oil, 894 

Common allergenic nucleus, 109 
Complement fixation, (2), 139, 141. 440 472 ff., 539, 
544, 791 
titer, 102 
Compligon, 457 ff 
Composite, 248. 267, 270 
Compresses. 706, 719 
Concentrations used tn patch teats, 890 ff 
Condiments. 311 

Conjugate protein antigens see Cntigens, complete 
Conjugation, see Haptemzation 
Conjunctiva! test, 1S2, 196 2S4. 360, 465, 559, 547. 816 
Conjunctivitis, 331. 339, 422. 814 
eczematous, 815 
edematous. 814 ff 
in ha» fever. 517,815 
venial, 816 

Conjunct! vopath> , allergic, SI 6 
Constipation, 51, 62, 297, 301, 490. 582, 666, 745 
Constitutional influences. 36, 54, 65 
Contact allergic coryza, 4S7 
Contactants, 373 
as cause of dermatitis, 696, 702 
<M cause of infantile dermatitis, 726 
<rrcau<eof urticaria, 742 ff. 

Contamination of syringes. 147. 166. 169 
Contraceptives, 326. 391. 402, 853, 855 
Contributor! factors. 50, 52 
Comallana majalis, 511 
Convulsion-, 4S5, 760, £07 ff , 855 
Copal, 894 
Copper, 396 
amalgam, 667 
Copper chloride, 894 
Copper cyanide. S94 
Copper scrapings. 894 
Copper sulfate, 894 
Coprosma baueri. 526 
Cor pulmonale, 604 
Coramme, jee Nikethamide 
Ccrckcrus, 279 
Coriander, oil of, S94 
Cora. 224, 306, 384, 513, SIS 
Eour, 2S0 
od, 133, 315 

pollen, 248, 260, 265, 529 ff., 533 ff. 
svTtip, 279, 30S 

Cornea. 125, 332, 815 ff., 818 ff. 

Corneal edema, 338, 820 
Cornstarch, 308, 384 

Corona rj vessels, 604, 606 ff , 828, 832, 835 
Corpus luteum, 132, 572, 856, 863 
Cory! us, 259, 533, 536 


Coryza, allergic, 487, 509 
atopic, 487 

infectious, 63, 441 ff . 494 ff. 
spasmodic. 4S7 

Cosmetics. 172 ff , 27S, 395, 702. 813 822, S94 

Cosmos (Cosmos bipinnatus), 272, 333 

Cottolene 313 

“Cotton bacterium," 277 

Cotton dust. 10 

Cotton linters. 237, 277 4SS. 579 
Cottonseed 47, 145, 158, 159, 196, 237, 277. 27S, 305, 
309 

oil. 66. 313 390 395. 894 
Cottonwood 257 ff , 529 ff 
Couch grass, 264 
Cough, allergic 662. 660 
asthma toid, 621 
in children. 872 

paroxysmal. 562 >90, 621 ff., 659 
types of, 616 
Cow hair, see Hair 
Cow parsnip. 3S3 
Cou-pox. 45 2 ff 
Crab 306 

Crab grass, 264 ff '30 ff , *33 


Crajons. 894 
Cream. 224 
Creams, 395 ff 
Creeping eruption 663 
Creosote 40S 646 7*4 894 
C resol 390 407 894 
Crt'co 313 

Crowed reaction test 1 ! 4 

Crews neutralization test 114, 253 

Cro talus £06 

Crystal violet. 894 

Cuba gra«s 263 

Cucumber. 309 

Cucurbits pepo 248 

Cumaron, 894 

Curare, 60 

Curschmann spirals '64, 587, 614 ff 
Curtasal. 314 

Cutaneous test, ire Scratch te-t 
Cutch,S94 

Cuticle remover. 395 S94 
Cuticle softeners. 894 
Cuticolor powder, 430 
Cuttlefish bone, 245 ff 
Cydockaena. 26S 
Cvclohexanol, SS4 
Ciclopropane, 227 636 
Cynodon dactdon, 263, 530 ff , 536 ff 
Cvperaceae 2£0 
Cyst, dental. 64 

Cystic degeneration of lungs, 600 
Cysticercus, 138, 480 ff 
Cvstitis, 27, 64. 853 ff 
eosmophilic, 853 
Cytotj sis, 539 

Dacrvoc}Stitis, 64 

Dactyl is £omeraia, 253, 261, 262 , 529 ff , 533 ff. 
Daffodil, 383 

Dahlia (DMus sandhills.), 247, 255, 272, 375, 815 

Dais} , 247, 255. 260, 272, 383 

Dalhs grass, 265 

Damar (restn), 894 

Dandelion, 260, 272 ff , 534 ff. 
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Dander 237 23911 389 489 51? 579 T>6 
cat 239 ff 
dog 239 ft 

horse 10 72 109 146 158 169 182 ff 20a 237 

human 126 1S7 241 389 488 713 72611 
rabbit 240 
Darnel 263 
Da> test 194 
Deafness 823 

Deallergization compared to hyposensitization 92 ff 
201 

exper mental basis of 85 92 
heterospecific 96 223 
shock therapy 93 ff 213 223 
skeptophylactic 94 112 186 213 
oral 95 ff 216 300 See also Propeptan therap} 
parenteral 94 ff 214 341 347 363 ff 
specific 93 201 212 
spontaneous 61 212 ff 
Pecahydronaphthalene 894 
Dechol n therapy 63 685 687 746 
Deer fly 371 
Dehydration fbfl 
Dekalin 89a 

Demerol 226 632 ff 6 37 873 
Demyehnatmgdsease. 809 
Dental fillings 333 39. 667 
Dental infection 63 ff 
dentifrices 184 279 312 399 667 
n entofaaal anomalie s 871 
Dentures 185 401 402 667 
Deodorants 395 IT 89a 
Depilatories 395 ff 895 
Depot method 45 117 128 856 
Depression 297 
Dereagins 143 417 
Dermatid 126 736 783 
Dermatitis 3 124 194 297 691 
altergc contact 16 39 66 77 177 ff 126 155 
2<U 373 ff 478 692 ff 699 
localization of 373 ff 391 405 702 703 
therapy of 204 ff 215 ff 706 
aller^(from within) 295 300 319 ff 335 ff 700 

in animals 16 
atop c 9 17 710 720 ft 
bullosa stnata pratensis 383 
class fication of 691 ff 
contact 31 44 55 80 373 692 
differential diagnosis of 702 ff 716 ff 
and neurodermatitis 702 ff 716 ff 
dyshidrotic 734 
dysmenorrhoe ca 128 ff 857 ff 
eczematosa 693 

eczematous contact type 693 700 

exfoliative 229 319 323 ff 326 331 342 ff 

herpetilomus (Duhnng) 100 772 

industrial 232 4/8 692 ff 

infantile see Infant le dermat tis 

infectious 733 

infectious eczematoid 734 

meadow grass 383 ff 

medicamentosa 42 5a * 09 

menstrual 736 857 ff 

metabolic 736 

occupational 2 32 373 399 478 692 ff 

overtreatment 390 704 

paras tic 370 733 

patherg c contact 701 

penanal 5a 678 

due to poison, ivy see Poison ivy dermatitis 


due to pollen 381 520 

seborrheic 716 ff 720 ff 72 a 727 731 733 
solar 180 423 
loxc contact 373 692 ff 695 
prevent on of 696 
treatment of 699 
venenata 80 373 692 
Dermatol 895 

Dermatomy coses 73 44a 474 
Dermatomyositis 777 
Dermatophytes 474 
Dermatophytids 66 474 ff 704 ff /83 
Dermatophytosis 388 704 ff 832 
Dermatoses of pregnancy 58 132 862 
Dermagraph sm 37 160 169 182 229 231 431 763 
black 753 

white (sympathicotonic) 711 716 
Derris root 278 ff 383 
Desens tization 17 91 92 
cross 211 
nonspecifc 211 
of skin s te 17 149 153 
See also Hyposens tization 
Desert ho! j 275 

Desoxy corticosterone acetate 13] 133 833 843 8a 2 
Detergents synthetic 396 
Devil grass 263 
Dew grass 262 
Dextrn 89a 
Dextrose see Glucose 
D II E -45 see Dihydroergotamme 
Dhobie itch 382 
Diabetes and allergy 111 
and asthma 111 572 
cutaneous 736 747 
latent 313 

melhtus 129 313 736 747 
D acetylamidoazotoluol 89a 
D agnosis of allergic diseases 166 
Dian sid ne 895 
Dianlhus caryophyllus 511 
Diaphoresis 223 364 

Diarrhea 39 61 85 196 297 312 318 325 328 341 
412 666 669 675 731 
Dathermy 417 507 640 647 650 65a ff 
Diazonium salts 89a 

Di beta naphthyl paraphenylenediam ne 895 
Dichlorbenzene 895 
Dichlorbenz dine 895 
Dichloron te benzine 89a 
Dichloronitrobenzene 89a 

D ck test 23 26 29 139 43a 436 443 447 446 450 
Dictamn s a/bus 420 
Diet acidotic 67 ff 224 650 701 7a5 
alkalotic 67 ff 701 748 7a5 
allergen call} denatured 682 
tn anaphy lax s 67 ff 83 
animal protein free 4' , 4 429 640 729 
cereal free 187 
correct on of 223 ff 
dry 224 650 
egg free 189 190 

elun nation 168 186 187, 19a 199 728 ff 786 
800 ff 830 
fat free 731 
faulty 67 71 
fruit free 187 
ketogenic 650 80a 808 
liver sparing 63 224 423 68a ** 
los salt low carbohydrate 650 80a 603 
low sodium 224 
milk 187 706 74a 
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Diet, milk-free, 189 
peanut-free, 31017 
propeptan, 186, 190 
raw food, 419, 6S0, 720 

salt free, or salt-poor, 68, 110, 224, 650, 653, 706, 
720,755,772,805,825 
tnal, 186, 29S 

wheat-, egg-, and milk-free, JS9, 192 
wheat free, 189, 191 
Dietary protein, 140, 224, 444 
Dietary therapv , 59, 223. 301, 497, 640, 650, 755, 805 
Diethylanius-ethanol, 895 
Diethj lene gl v col , 385, 895 
Diethj lstilbestrol, 32S 
Digitalis, 99, 279, 319. 323 fl , 581, 615. 61S 
Digttaria sangutnalis, 265, 530 fl , 533 
Dihydroergotamme, 60, 226, 803 
Dihydroxy -anthranol, 895 
Dihydroxy anthraquinone. 895 
Dilantin sodium, 326, 333, 654, 806 
Dilaudid, 633 
Dill, 282 

Ddution test, 149 
Dimethjl amine, 895 
Dimethv 1 aniline, 895 

Dinitrochlorbenzene, 42, 77, 151 ff, 696, 895 
Dmitrocresol, 895 

Dmitrophenol, 323 (T , 333, 837, 895 
Dimtrotoluol. 895 
Diodrast, 317, 312 
Dionin, 815 

Di-orthotol} l guanidine, 893 
Di-orthoto!>l thio-urea, 895 
Diphenyl, 895 
Diphen> 1 guanidine, 895 

Diphenj lhydantoin sodium, see Dilantin sodium 

Diphtheria, 49, 63, 460, 872 ff 

Dirofilana immitis, 481 

Disinfectants, See under indn idual names 

Displacement method (Proetz), 505, 606 

Distant reaction, 147, 151 

Dislichlis spied! a, 265, 534, 536 ff. 

Ditfu'o acids, salts of, 895 
Dito!} I amines, 895 
Diuretics, 619 

Diurnal variations, 59, 71, 515 ff , 569, 590 
Diverticulum of esophagus, 624, 626 
Dock, 276, 529 ff. 

Doerr, lour points of, 7, 8, 431 
Dog- anaph} laxis in, 83, 84, 681 
See aha Dander, Hair 
Dog fennel, 272, 531 
Dcmdia , 275, 537 
Douches, 395, 405 
Down, see Feathers 
Dragon’s blood (prop ), S95 
Draperies, 194 
Dressings, wet, 706, 732 

Drug allergy: diagnosis of 115 ff, 185, 317 ff , 336, 
339 ff., 343 

manifestations of, 161, 318 

mechanism of, 43 ff , 51, 117 ff , 145, 316 ff , 333 ff. 

therapy of, 208, 214 ff , 334 

Drug eruptions, fixed, 176, 319 ff., 321, 323 ff , 326 ff., 
331, 333, 33S. 342 
Drug fastness, 231 
Drug intolerance, 316 
Drugs, 43 ff , 107 
autonomic, 59, 60, 225 
as cause of agranulocytosis, 323, 333, 837 
as cause of asthma, 318, 323 ff , 332, 336, 681 
as cause of dermatitis, 319 ff., 709 ff , 735 


as cause of purpura, 781 ff 
as cause of rhmopa tb) , 489 
as contaclants. 117, 389, 418 ff 
as tnges tints, 316, 418 ff. 
as inhalants, 279, 294 
as injectants, 335, 418 ff , 581 
in therapv , 59, 60, 225 
“Dubbeltyc" plant, 418 
Duck feathers, see Feathers 
meat, 306 

“Dural poisoning,” 403 
Durand-Xicholas-Fav re disease, 469 
Dust “autogenous," 167, 185, 200, 238, 579 
collection of, 200 ff , 23S 
extraction of, 237 ff 

house. 52. 146. 168. 184 ff , 194, 200, 236, 408, 4SS, 
512. 57S ff, 714 ff, 718, 895 
insect 242 

occupational, 201, 236, 280 292 ff , 4S9, 578 ff , 895 
oil, 895 

street. 71, 72 ff 236 
Dust allerg> oral therapy of, 209, 238 
parenteral therap\ of. 238. 496 
Dust-free room, 200', 63S, 714, 72S 
Dutch cleanser (prop 1 895 
Dwarf meadow grass, 263 ff 

Dyes, 66, 73. 109, 117, 199, 30S, 387 ff , 395 ff , 399, 
41S, 420, 666, 743, 895 

Djsbactena, 61, 64 424 See aha Intestinal flora 
Dysmenorrhea, 210, 856 ff , 860 
Dyspepsia, 677 
of newborn. 867 
Dyspnea, diaphragmatic, 625 ff 
sighing, 6 23 
Dysuna, 853 

Kales’ disease, 820 
Ear, allergic diseases of, 822 
Eau de Cologne, 278, 397, 418 
Eau de Javelle, 404 
Ebon}, 385 

Ecchinococrus, 66, 137 ff, 4S0 ff, 744 
Ecchymosis, 122 
Echsnochloa trus-galh, 265, 532 
Eclampsia, 58, 132, 863 ff 
Ecrema, 44, 80, 373, 691 
contact, 693 
flexural, 710 

infantile, 720. See also Infantile dermatitis 
true, 693, 720 
Seealso Dermatitis 

Eczema-asthma-ha} fev er complex, 710 
Eczematids, 733 

Eczematoid, earl} exudative, 720 
Edema allergicum pulmonis, 662 

“E- E reaction," see Reaction, ery themalous-edematous 
Effort syndrome, 415 
Effort urticaria, 415 ff , 751 

Egg, 49, 61, 65, 109, 144 ff , 161, 168, 170, 196, 224 242 
as cod tartan t, 3S9 
hyposensitization to, 20S, 302 
in infantile dermatitis, 724 ff. 
as ingestant, 1 13, 298, 303 
in vaccines, 304 

while of, 10,42, 60, 109, 147, 217,300,312 
yolk of, 303, 304 
Egg free diet, 189, 190 
Eighth nerve crisis, 823 
“El Key” insecticides (prop ), 895 
Elastiglass, 401 
Elder, common, 511 
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Elective 'enstization 66 See also Organ deter 
miration 

Electrocardiogram in asthma 588 601 ff 607 87a 
Electroencephalogram 75 "6 810 
Electromagnetic spectrum 177 178 430 
Electro osmotic treatment 207 
Electrophoretic test 160 172 
Elei stne tndica a31 
Elimination of allergen 1S9 
diets 168 186 187 £9a 199 7 28 ff 800 ff 830 
test 156 

Elm 257 258 385 529 ff 
Elon 895 

Elyi ns 26a 533 ff 537 
Emetine 205 323 ff 390 663 743 89 j 
Emotional anaph) lax s 77 
Emj hy c ema cardiac 604 
mediastinal 596 
pulmonary 605 IT 633 
in asthma 582 ff a86 592 ff 69 1 
a'thmatoid 622 
subcutaneous 59a 596 87a 
Lmulsifjing agents 401 
Enamel 89 a 

Encephal tis 26 454 809 
Encephalomalac a 789 809 
Enccphalomyel tis /9l 808 
Endarteritis obliterans 827 
Enderstest 436 4a4 
Endo allergy 118 

Endocarditis (endocardopathy ) 97 60a 829 

Endocervic lis 64 

Endocnne allergy 131 8a6 

Endocrine dysfunction 52 

Endocr ne glands 66 ,0 119 123 134 572 748 

Endometritis 64 

Endometrium 131 856 

Endoj hi balm it is phaco anaphyhet ca 125 820 
Enfleurage 561 

Engl <h planta n 260 275 a29 ff 533 536 
Engli«h rye grass 263 

Enter tis 61 496 672 ff 74a See also Gastro enteritis 
Enteritis chronic regional (cicatr zing) 676 
Enlerovaccmation 207 441 ff 
Enuresis 74 297 30a 8a3 
Environmental control 200 238 
Environmental influences 42 71 235 768 
Environmental tests 194 628 
Eo'in 396 418 ff 89a 

Eosinophilia blood 99 106 131 138 332 33a 481 
493 615 619 ff 659 ff 662 ff 682 760 1 72 
776 806 823 833 fl 860 866 
tissue 100 48a 492 502 58a aS8 662 673 677 
776 816 818 829 843 
tropical 664 
Eos nophihc cv stitis 8a3 
Eos nophihc gastnt s 670 
Eosinophilic granuloma of bone 99 
Eosinophilic intestinal catarrh 672 
Eosinophil c lung 662 
Eosinophilic pneumonia 58a 660 ff 
Eosinophilic proctitis 672 
Eo R inoph Is 100 103 760 
in conjunctival secretions 100 81a ff 
in feces 100 675 681 ff 

tn nasal secretions 100 493 494 ff a02 a!6 823 
in sputum 100 584 a90 614 623 6j9 6 62 83a 
m tissues 88 89 99 
in unne 100 849 852 ff 
in vaginal secretions 860 

Tphedrine 60 76 197 225 363 ff 498 560 630 ff 
651 756 831 853 873 89a 


nose drops 184 226 32a 394 Sa9 
sens tiv t> to 323 ff 325 390 394 s20 92 
Ephemenda 242 
Ephetomn 60 

T picutaneous test see Patch test 
Epidermal substances 239 See also Dander Feathers 
Hair animal Hdes Wool 
Ep dermatitis 692 
Ep derm tis 688 692 
infect ous 733 ff 
Epidermolysis 393 

Epidermophytids 126 474 ff 782 784 
Epidermophytin 476 
Ep dermophy tos s 389 47a 
Epiglottis 562 

Epilepsy 39 82 122 297 806 831 
Epimucous test 384 

Epinephr ne 37 56 ff 76 170 196ff 211 225 363 ff 
582 681 781 831 
allergy to 133 134 350 
eye drops 183 
iontophoresis 38 39 
nebulizer 185 22a 562 630 633 873 
nose drops 48a ff 
moil 225 311 632 754 
therapy intravenous 486 632 
subcutaneous 225 48a 562 629 ff 661 683 7a4 
/80 873 
Episcleritis 819 
Epstaxis 327 

Equino encephalomyeht s vaccine 304 
T rgodemiatosis 692 
Ergot 323 ff 

Ergotamine tartrate 60 22a 226 7a6 793 799 892 
Ergotonne 60 
Erysipelas 63 212 
Erythema annulare 124 
rheumaUcum 844 fl 

T ry thema induratum (Baz n) 4a9 775 
Erythema multiforme 27 297 304 319 323 326 337 
342 422 773 783 
Erythema of ninth day 337 342 ff 
Erythema nodosum 27 319, 689 775 783 
Erythema toxicum neonatorum 866 
Erythredema eosinophilic 776 
Erv throblastosis fetal 122 564 366 369 ff 867 
Erythrocephalalg a 799 
Ery throderma desquamativa 727 
r ry thromelalgia of head 831 
Erythrosm 89a 
Esbach s reagent 89a 
Eserin 60 229 815 
Esophagus allerg c diseases of 668 
Esoj hylaxis 688 
Ester gums 89a 
Esters 895 
Estivin 5a9 
Estradiol 131 802 80a 
Estrin 134 

Estrogenic substances 128 ff 319 a72 802 8aa ff 
86a 

Estrone 131 8a6 
Ether 88 227 486 89a 
intramuscular 632 
rectal 227 63a ff 
spirits of 903 
Ethmoiditis 64 
Ethyl acetate 89a 
rthylaminobenzoate 390 
Ethy 1 gasoline 404 
Ethyl mercury chlonde 896 
Ethyl mercury phosphate 896 
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Ethv Jene dichlonde. 895. S96 
Ethvlene di'ulfonalc (allergosil). 227 fT 
Eihikiorsvpraremn. 631 
Etiologic agents, 235 

rucalyptus (Ftteahp/tis). 259, 2S2, 385, 531. 66? 

oil of. 896 
Fugenia bu'h, 381 
EugenoJ. 396 
Euglobulm IDS, 134. 352 
Eupotonum. 272 531 
Enrol id, 275 532 534 if 
Eustachian tube 491, 822 
Evans’ solution. Ill 
Evergreens. 257 
E\ipal, 3C4 

Evisceration postoperative. 372 
Exanthin 452 
Exertion asthrra. 582 
Exertion urticaria. 744. 751 
Exhaust fum««, 71. 73 
Exhaustion te«t 114, 253 
Exhaustion therapv, 231, 757 
Exoph) taxis CSS 
Expectorants, 046 ff , 660 
Explo«ive«, 6% 

Exposure test, 156 
Extine 247 ff , 260 
Extracts, 169, 170 185, 902 
du«t, 167 
food, 166, 170 
pollen 541 ff 

See also Allergens extracts of 
Extras) stoles, 297, 415, 828 
Extnn<ic rhinitis, 487 

Exudatesas auto-endogenous allergens, 119, 123, 838 ff 
Exudative diathesis, 721 ff 
Eve. allergic diseases of, 131 813 
os endogenous allergen. 124 
Eve cosmetics, 896 
Eve drops, sensitu it> to. 394 
therapeutic. 183, 559 
E>e lotions, 896 
E> e shadow , 395, 896 
Evebrow pencil. 395 
Evelash d>es, 396 
E) ela«h ointments, 395 
Evelids, 398,813 

Fabrics, 172 ff , 198, 287, 386 ff.. 399 ff 
Fabnkoid 388 
Face packs, 395 

Face powders, 278, 395, 398, 814, 818, 901 

Facial bones, deformities of, 493, 87 1 

Fagi, oil of, 896 

Fagopvnsm, 418 ff 

Fagopyrum , 418 

Fa gits, 258 

False reactions, see Reactions 
Fasciola hepatica, 663 
Fat hen, 275 
Fat solvents, 73, 696 

Fatigue. 76, 77, 295, 297, 305, 415, 422, 801, S09 ff , 
837 

Fats, 186 ff , 194 
vegetable, 313, 395 
Favin, 476 
Favi'in, 835 ff . 854 

Feathers, 158 ff . 176, 184, 199, 236 ff , 241, 389, 488, 
512.580,718 6 ,770 ff, 822 
Felt, 239 ff 

Female genital organs, 128 ff , 855 
Female sex hormones, 56 ff , 128, 855 ff 866 
Fenchj I alcohol, 896 


Fennel oil of. 896 

Feme chlondc, 379, S96 

Feme ferroci a rude. 896 

Feme sesquichloride, 896 

Ferrosulfate. 896 

Fertilizers. 67. 277 279. 896 

Tescue <f eslnai) 263 529 ff . 534 ft 

Fetal protein 123, 132, 862, 864 

Fever. 129. 29\ 297. 319. 323 ff , 327 ff , 33 2. 333, 335. 

337 355 ff 359, 393 
Fever therap) , 24, 212, 649 ff . 757 
Fibrillation auricular. 823 
r,x ITieusi, 244 (f , 298, 310, 3SJ It 420 
Tilaria antigen 481 
Filberts, 310 
Finger grass. 265 
finishes 199, 387, 400 ff. 

Fir wood 280 
Firebush. 267, 275 
Firewheel. 381 

Fish 144,168 224 242 29S.300 306,742 
glue. 196, 245, 312 
Fixative, 896 

Fixed eruptions, due la drugs 176 319 ff , 321. 323 ff 
326 ff, 33 1.333. 338. 342 
due la foods 295 ff 322 
Flatulence, 297. 666 669 
Flax. 383 

Flaxseed 158.237 278 
cereal. 309 
Flea 370 ff 
water 244 
Fleshscale. 275 
Flies. 242 ff. 370 ff 5S0 
Flit (prop l. 896 
Flocculation. 78 78. 127 

Flour 66. 153, 185 209 216 224, 298, 405, 512, 579 
714 743. 896 
bleaches 896 

Flour modifiers, 67. 73 405 ff . 4S9. 579, 786 
Flowers as contactants 205, 896 
imperfect, 246, 2 '7 
insect pollinated, 247, 255 ff , 260 
pertect, 246, 257. 258 
wind pollinated, 247, 255 ff 
Fluorene. 896 
Fluorescein, 896 
Fluorescence test, 249 
Flutter, auncular, 823 
Flux aluminum, 896 
Flux iron, 896 
Fljcide (prim ), 896 
Flvsch, 210, 236 
Focal reaction, see Reactian 
Folticulin, 490 

Focal infection, 12 44, 63, 136 ff , 223, 439, 447, 771 
778,841 ff , 846 ff 
in asthma, 443, 674 
dental, 64 
in dermatitis, 704 
in eve di=ease, 817, 819 ff 
in neurodermatitE, 715 ff 
sites of, £4, 881 
therapy of, 440 
in urticaria, 748 ff 
“Fontanelle” method, 649 
Food addition method, 186 
Food allergv . manifestations of, 51, 21 T, 295, 297, 876 
modes of acquisition of, 300, 679 
as predisposing factor, 299 
speed of reaction in, 195, 293 
treatment of, 199, 208, 217, 219 ff , 300 
types of, 51, 295 ff 
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Food diar> 187 197 296 681 ff 
Food propeptans see Proper, t ans 
roods 168 186 296 
tn acne vulgaris 786 
of animal orig n 303 

odor of M2 242 300 303 306 489 581 724 742 
in asthma 186 580 tt 639 
comb nation of 50 1 12 298 ff 766 
as contactanls 300 30o 384 389 703 715 743 
SiS m 

tn dermat tis 707 ff 
tn ep leps> 807 
tn gastro intestinal allergy 679 
in hay fever 299 512 ff 
tn infantile dermatitis 724 ff 
as inhalants 300 
in M4mfcre s syndrome &24 
in m graine 795 ff 
in neurodermatitis 715 
of plant ongn 30J 307 
odor of 282 ff 300 489 581 724 
preparation of 108 112 187 191 ff 298 ff 309 ff 
tn purpura 778 ff 
in rhinopathy 489 
seasonal 295 309 487 
in urticaria 186 741 ff 
Folhculin 129 

Foreign bodies 616 618 624 873 
Foreign protein therapy 212 230 
Forget me not 248 
Formaldehyde 294 401 896 
Formalin 205 390 404 
Fcrmalired extracts 542 
Formic acid 896 

Forssman antibodies 60 143 789 
Forssman antigen 117 122 
Foshay reaction 359 ff 437 469 
Fruindaf.iiw rJ-ea.ro 395 
Fowler s solution 896 
Toxtail grass 265 531 o33ff 
Fracture of r bs 600 
Francis test 436 
Fransena 268 

Fraxtnis 258 529 ff 532 ff 
Freckle creams 395 
Frei test 436 469 ff 
Frostilla (prop ) 896 
Fru t free diet 187 
Fru ts 224 244 ff 29o 2l0 318 
citrus 187 287 310 385 672 735 
peel 896 

as contactants 305 384 
extracts of 158 166 298 
Fuchsin 896 
Fume test J 74 

Fungi 118 136 283 386 875 
edible 311 

spores of 288 ff 579 ff 718 817 
Fungi imperfecti 284 474 
Fungicide preparations 388 
Fungous diseases 115 284 ff 474 704 ff 744 
Fungous infection as pred Shosing factor 64 (6 388 ff 
478 704 ff 734 
Tunnel breast 592 ff 
Furfural 896 
Furniture 194 200 399 
pmVsA 1 SOS 

Furocumanns 384 418 42Q 
Tuts 240 ff 400 488 818 896 
Furunculosis 63 
Ft sarium 285 ff 
Fustic (yellow wood) 896 


Gaertnerta 268 
Gaillardia 209 383 
Gallahte 896 

Gallbladder allergic diseases of 39 312 633 /46 II 
drainage 62 687 
Gama grass 265 
Game foods 306 
Ganglia cervical 588 
Gangrene of extremities 136 
Garlic 281 ff 509 384 
Garters, 401 402 405 
Gasoline 404 896 
Gastric cr sis 668 
Gastritis 670 ff 

Castro enteritis as predispos ng factor 47 5’ 6 7 64 
73 222 299 311 ff 679 ff 745 
Gastro intestinal resorption 46 ff 53 63 311 ff 
412 S53 ff 66o 679 745 

Gastro intestinal tract 295 30l 417 ff 521 582 
666 741 745 ff 
tn children 61 876 

Gastro intemnopathies d agnosia 0 f allergic etiology 
of 168 186 681 
pathogenesis of 679 
symptomatology of 666 
therapy of 682 
Gastropathj allerg c 665 663 
Gastroscopy 670 682 746 
Gelatin 299 307 308 312 
extracts 22o 
General aching 297 810 
General toxin test 449 
Gentian violet 896 
Geographic influences 71 
Geologic influences 71 525 377 ft 
Geranium oil 396 
Germicides 404 ff 
Germ o tor i£o 
Giflueberempfindlid kett 443 
Ginger 311 896 
oil of 896 
G ngivit s 871 
Glanders 468 
Glare 422 
Glass wool 432 434 
Glassworl 275 
Glaucoma 820 

Globul n 108 109 ff 134 139 ff 
immune 3o3 484 

Glomerulonephritis 323 332 ff 338 827 832 ff 
835 849 ff 

postscarlatinal 27 121 443 ff 449 850 ff 
Glossits 332 666 668 
Gloves 388 ff 402 ff 478 
GJucoascorbic ac d 68 
Glucose 224 339 363 634 648 68 3 
tolerance in neurodermatitis 56 111 716 
Glue 245 484 694 896 
Glutamic acid 808 
Glycern 408 542 896 
o 1 896 

Glj cerolated extracts 542 
Glyciphog ts 244 

Glycyrrhiza 47 48 220 ff 647 679 

Glyptal (prop ) 896 

Gnats 37 J 

Goat hair see Ha r 

Goat s milk see Milk 

Gold compounds 66 319 323 343 419 837 
Gold sod um thiosulfate 896 
Gold dust (prop ) 896 
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Colden crovvnbeard, 743 
GoMenrod, 247, 255. 272. 529 ff 
Gonadotropin, 133, 505 
Gonorrhea, 466 
Goo<e- fal of, 306 
feathers, see Feathers 
meat, 306 

Goose grass, 53 1 

Gocxebern. . 310 

Goosefoot' 267, 273 fl , 532, 537 

Gout, 522. 744. 747, 847 

Graafian follicle, rupture of. 132 860 

Gram, infested, 30, 113, 243 tT 

Graira gra*«, 265, 532 ff. 

GraminoJ. 509 

Grande a na pkylan * aliment at re. 673 
Granutoc\ topenia, 318, 323 f[ 327 ff 33 1, 133 341. 
837 

Granuloma, dental, 63 ff 
Granulomatous structure, 97, 342 
Grape. 310, 384 
Grapefruit, 381, 743 
peel oil. 8% 

Graphite, 896 
Grasses, 259 
pollen of, 248 ff . 260 
Grea*e solvents. 896 
Greases, 896 

Greater, ood. 275, 532. 535 
Grenz rays, 230 fi , 430, 645 
Grevtllea banksii, 383 * 

Gnppe, 51. 63 
Group testing. 158 ff 
Guanidines, 896 

Guinea pig. anaphylaxis in, 1, 42. 47, S3, 84, 117 
hemoglobin, 484 

Gums, vegetable, 280, 312, 395. 397 ff , 403 
esters, 4C0 ff 
Gun grease, 897 
Gun powder, 897 
Gutta percha, 597 
Gutta siac, 897 

Cvnergen, ire Ergotamine tartrate 

H substance, 37, 53, 87, 103 ff , 142, 232, 410, 416, 431, 
752 ff 

Habituation, 35, 231 
Hachbeny , 258, 530 

Hair, animal, J46, 182 ff. J84 ff, 237, 239, 240. 38S, 
398, 489, 512, 814, 822, 897 
drawings, 395 

djes, 205, 395 ff , 815. 818, 822, 897 
lacquers, 396, 398, 897 
lotions, 395. 897 
oil, 395 

of plants, 432 ff , 485, 524 
tonic, 395, 894, 897 
wavers, straightenere, 395 ff , 399 
Hairpins, 401, 402. 405 
Halazone, 108, 294 
Ham. 306 
Hand gra«, 262 
Hand lotions, 395, 401 
Handles, 399 
Hangings, 399 

Hapamine, see Histamine azoprotein 
Hapteniaation, 2, 12, 13, 32, 43, 51, 74, 11 6 ff , 204, 
316 f! , 333, 373, 700, 837 
Haptens, endogenous. 78. 120 ff, 132, 862 
exogenous, 11, 45, 115, 116, 118, 133, 317, 373 
Hard rubber, 402 
“Hardening” of skin, 35, 232, 699 


Hat glazing suing. 897 
Hay asthma, SOS ff 
Hay lexer, 39. 77, 142. 603 
age ot onset of, 14 41,522ff 
in animaU, 15, 16 
associated allergens in, 512, 552 
in children, 871 
course of. 522 

diagnosis of. 168, 182 ff , 623 
equivalents. 519 ff 
etiology of, 610 
experimental, 510 
exposure factor in 514 ff 522 552 
historv form for 884 
historv of 3. SOS 
incidence of, 79 ff 260. 513 ff 
nonspecific factors in 513 532 
due to odors 281 611 
treatment of 561 
pathogenesis of 513 
pathologv of 516 
plants producing 255 
predi-posing factors in 57. 513 ff 
predisposing to food allergv , 299 513 
prophylaxis of non<pecihc 539 ff 
'pecitic 541 ff 
racial predisposition to. 514 
symptomatology of, 516 
testing in. 538 
therapy of 142 K19 
“booster" method, 547 
in children 558 871 
causes of tailure, 551 
coseasonal intracutaneous. 548 
oral. 555 557 ff 
subcutaneou' 547 ff 
deallerguation 540 ff 
hvposensitization 540 ff 
oral. 208. 219 652 
parenteral, 209 645 
perennial oral 555 558 
subcutaneous. 548 ff 
preseasonal intensive 214 546 ff 
oral, 555, 556 ff 
subcutaneous 545 ff 
results of. 551 ff 558 
“rush" desensilization 541. 547 
sublingual, 55S ff 
svmptomatic, 105 226. 230, 669 
of unknown ongin. 528. 538 
Hazel, 259, 533, 536 
Headache allergic, 297, 791 
vascular,^ 230, 794 ff . 800. 831 
Headgear, 703 See also Clothing 
Hearing, impairment of, 797, 823, 825 
Heart, 827 
block, 828 

disease, see Cardiopathy 
Heat, 153, 416 
cabinet, 364 
test, 180 ff. 

urticaria. 231, 415 ff , 751 ff . 757 
Heat and effort syndrome, 416 
Hefenium, 383 

Hehanlhus an nuns, 272, 530, 532, 535 
Helium, 630, 633 
Helminthiasis, cutaneous 663 
Hetminlhosporium, 285 ff. 

Hemateme=is, 326 ff , 671 
Hematoma, 354 

Hematopoietic system, allergic diseases of, 349. 836 
Hernatoporphyrin , 418 
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Hematuria 293 297 330 3a7 849 
Hemianaph} taxis / 89 
Hemianopsia 760 797 ff 808 
Hemicrama see Migra ne 
IJemtleuca olivtae 243 
Hemiplegia 22S 297 791 808 
Hemoclast c cns s 38 101, 121 194 684 
Hemoglobinuria paroxv smal 121 411 854 
Hemoglobinunc fever 8a4 

Hemoly tic anemia acquired 122 136 j? 3 836 ff 

congenital 367 

Hemolytic disease of the newborn 367 
Hemoptysis 624 

Hemorrhages 297 313 318 326 ff 
in hay fever 521 
Hemorrhoids aa 

Hemp true 267 276 ff 287 a30 533 
western vater 267 273 
Hempseedoil 897 
Henbane 275 
Henna 815 897 
Henoch s purpura see Purpura 
Hc-par n 87 10a ff 
Hepatic dj sfunction 62 102 
Hepatic veins 84 87 
Hepatit « 32 ■> 332 877 
Hepatopathy 684 See also L ver 
Hepatosplenomegalv 332 337 
Htradtu i 383 418 420 
Herb of grace 383 
Herd s gross 261 

Heredity of allergy 14 ff 18 49 198 
as predispos ng factor 62 81 
Herpes 439 666 ff 774 8a7 
Herrng 561 
roe 153 

Herxheimer reaction 336 ff 
Iletlro allergic htmorrl agiq ie 3a 
Hetero allergization 40 
Hrlero allergy 24 

Hetero-antigens 92 96 21 1 ff 223 

Heterogemzat on of protein 119 743 

Heterophile antibodies see \nt bod es heterophile 

Heterosj ccific deallergization see D ea llergizaUon 

Heteros] ecific hyposensitization see f(ypo*ensit zat on 

Hezahy drophenol 897 

HexaUn 897 

Hexamethy lene tetram ne 404 897 

Hexy lrcsorcmol 390 667 897 

Hiccups fetal 866 

Hickory ( Ihcona ) 2a8 a3C) ff 

Hides 239 240 

High water shrub 268 ff 

Histanunase S 9 105 229 363 4 la 417 474 
7/8 ff 861 

Histamine 37 60 92 103 13a 156 4lQ 5g 3 833 
azoprotein 10a 229 347 41o 417 497 $-,3 75a 
757 804 

sk n test 104 793 ff 823 ff 897 
therapy intravenous 228 7aa 804 825 
oral 104 415 497 

subcutaneous 223 347 410 415 417 497 6a3 
75a 757 799 804 82a 
Histamine susceptible constitution IO4 
Histaminic cephalagia /98 ff 
Histidine 103 104 111 443 

Histopathclogj of allergic reaction 9g 39 See also 
under ind vidua! d seases 
History of allergy 1 
History taking 166 3a9 8/9 
tn asthma 627 
in dermatitis 694 ff 
tit unticaria 7a3 


Udcus 263 530 ff 
Holly scale 27a 
Homatropine 897 
Honey 108 112 298 314 679 681 
Honeysuckle 278 
Hop 277 279 282 383 
Hop hornbeam 2a8 
Hordeoli 814 
Ilordeum 265 S31 533 ff 
llormodeniron 28a ff 488 
Hormonal endogenous allergy 128 8a6 ff 
Hormones effect on sensitizition 36 
as endogenous allergens 123 Sad 
refractoriness to 24 347 ff 349 
sensitivity to 131 344 807 836 
substitution therapy 802 80a 
Hornbeam 2a8 
Homer s sy ndrome 58 
Horse anaphylax s n 8a 
meat 23v 306 3a2 
See also Dander Hair S“rum 
Horse chestnut 519 5 7 6 
Horseflies 371 
Horscueed 268 
Hou'e dust see Dust 
Housefly 242 244 488 
Hr factor 367 370 
Hum dificat on of air 639 647 
Ilum d is 277 
Hunner s ulc“r 853 
Hyacinth 383 
Hydatiform mole 127 744 
Hydrarthrosis intermittent 39 839 
Hydroaaestival* 421 42a 
Hy droa nasal s 487 

Hydroa vacciniforme 179 417 421 4’a 
Hydrocele in newborn 867 
Hydrochloric acid 897 
in treatment 61 301 640 680 
Hydrofluoric acid 897 
Hydrogen perox de 900 
Hydrogen sulfide 89/ 

Hydrops congenital 367 
Hydroquinone 897 
Hydrorrhea nasahs 492 
Hydroterpens 897 
Hydroxymercurichlorpheno) 897 
Hydroxy mcrcur cresol 897 
Hy d roxy mercu r mtrop henol 897 
Hygiene 223 
Hyoscine 60 
Hy oscy amine 60 
Hyoscyamus 323 
Hyperacidity gastric 741 
Hyperergic inflammation 97 461 790 812 
Hyperergy a 
Hyperesthes a 787 
Hypercsthetic rhinitis 487 
Hypericum 418 
Hyper drosis aa / 3 388 693 
Hyperinsul msm a72 650 
HyperscnsiUveness allergic 4 8 
bacteria) 435 
definition of 4 ff 
epidermal 38 39 
epimucous 38 39 

group specific 96 109 1/0 239 ff ?aj 2 
310 

metallergic 23 
nonallergic 30 31 
parallergic 26 
polyvalent, 7 25 29 30 
snbdivis ons of 6 
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Hypersensitiyeness, toxin, see Toxin hvpersenaitiyeness 
vascular, 3S. 39, 410 ff., 41 S, 432, 5SS. 602. 604. 607, 
777 ft , 82S. 832 ff 
Hypersomnia, 297. 809 
Hypertension, essential. 295. 297. 830 
Hvncrthvroid type. 55 

Hyperthyroidism. 67. 134.225.572 639 675.748 
Hypnosis effects of. 76 ff 
Hypnotics. 897 

Hypo-acidity, aa«tric, 56, 61. 193. 222. 301, 631. 716. 

745 

Hypo-ergy . 23 

Hypoglottic lar> ngitis. 562, 873 
HypogUeemta. 55. 111. 521 572.756 804 
Hypophy«ectomx. 56 
IKposensitixeness allergic. 23 
definition of, 4 ff 
metallergic, 27. 30 
nonallergic. 35 
parallergic, 27 
Hyposensitization, 140 
bronchial. 210 

compared to deallerguation. 9 2 IT . 201 

cutaneous. 172, 204 

dangers of, 210, 21 7 4S4 6S2 

epidermal (percutaneousi. 205, 690 ft . 705 

epimucou* 207 

eipen/rental ba«is of. 91 

heterospecific, 92. 211 

ultra cutaneous, 203. 690 

intramucous, 209 496, (01 

intramuscular, 204, 379 ff , 70S 

mechanism of. 23. 201 

metaspecific. 30. 230, 642 ff 

nasal, 209 

nonspecific, 30, 211 

oral. 207, 300 ff , 334, 3S0 ff . 391 

rectal, 2C9 

specific. 91, 198. 202, 757 
subcutaneous, 203. 371 ff , 439 ff 641, 705 
Hypotension 296. 297. 831 
Hypothyroidi'm 57. 572. 639, 748 
Hysterical tachypnea. 624 

Ichthjol. 597 
Tchthyosi', 55, C93 

Icterus, 63, 136. 325. 32S. 332, 337 ff , 419. 860 
gray is neonatorum. 367 
“J3", 16. }26 237. 474 ff. 777. 792 
Idio-yncra-ogen, 8 
Idiosyncrasy, 18, 316 
Ileum. 673 ff 
ImbtcoH. 312 
Immunity, 18 
and allergy. 18 ff . 97. 690 
end anaph'y laxis. 19, 20. 22 
anti infectious, 19, 435 ff , 446 
antitoxic, 19, 23. 435 
iathergic. 22 
innate. 35 
local, 23 
passu, e, 19, 23 
end reinfection, 19 
in syphilis, 97, 445 ff , 470 ff 
in tuberculosis. 19 ff , 97, 445 (T , 457 ff. 
Immunization, 19 
intracutaneous, 690 ff. 
intranasal, 442, 496, 691 
mucosal, 69 1 
oral, 207 ff , 441 ff 
percutaneous, 650 ff. 

Immuno-catalvsis, 108 
Immunotiansfusion, 442 


Incense 282 

Incubation fallergizalionl period, 14. 42, 45, 46, 83 
90. 136. 351, 357, 444 
Indian gum 281.312 
“Indian hair tonic”. 271 
Indicanuna. 610 
Indigestion. 297, 669, 677 
Indigo. 897 

Indirect method of testing, 171, 360 
Indole. 897 

Industrial dermatitis, 478. 692 ff 
Inecto (prop I. 897 
Infantile dermatitis. 39 720 
and asthma. 611 ff , 721 
constitutional types in, 721 ff 
diagnosis of, 16S, 727 ff 
and neurodermatitis 712. 721, 727 ff 
pathogenesis of. 11. 29. 242, 303, 310, 3S9, 724 
symptomatology ol, 721 
therapy of 728 ff 

Infantile eczema, rfr Infantile dermatitis 
Infextants 435 

Infection focal set Focal infection 
<7i predi-posing lactor 63. 330 392, 418, 573 ff , 
731 

suticlimcal, 438 
Iniectmus a>thma, see \sthma 
Infectious diseases acute 122 136. 444 ff, 446 
chronic. 136 ff 445 ff 457 
Infectious stnu'itis, sr< Sinusitis 
Intestation as predi-po«ing factor, 63, 66 
Inflammation allergic 97 99 
allergic-hyperergic 97 ff 
pathergic-hvpcrergic 97 
Influenza. 439. 442, 454 
vaccine. 304 

Influenza bacillus test 436 454 
Infra red rajs 177 ff 421 
therapy . 497, 507 
Infratuberculm allergy 461 
Ingestants, 295 
Inhalants, I6S 201. 236 
as cau'e of asthma 578 ff 
as cause of conjunct i Ml is. 815 ff 
as cause of rhinopathr. 4SS ff 
Inhalation test 18a ff 
Inhibms. 1J3, 143 
Injectants. 115. 335 
Jni bush, 275 
Ink e indicators, S97 
Inks. 400. 402. 4S8 S97 
Insane, allergy in, 82 

Insecticides, 73, 278, 294. 404, 420, 694 __ 

Insects, bites and stings of, 66, 370, 742, 767 
fragments of, 212 
Insensitiveness. metallergic, 30 
nonallergic, 35 
parallergic. 27 
Insomnia 297, 809 
Insulin, antagonist 133, 347 
effect of, 56 

hypersens) ti\ eness to. 133, 144. 319, 344, 581 
“rush” desensitrzation in 214 ff , 347 
therapy of, 228. 347 
lipodystrophy, 345 ff 
reactions, 344 ff 
resistance, 133, 347 ff 
shock therapy , 225 ff , 653, 756, 804 
therapy, 63, 224, 313 ff , 425 ff, 685 
‘thrust”, 225 ff 

Interstitial keratitis, 471 ff , 818 
Intertrigo, 479, 704 
“Intestinal” asthma, 672 
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Intestinal atony 62 
Intest nal catarrh eosinoph he S72 
Intestinal flora 61 64 ff 106 115 301 ff 420 424 f! 
438 ff 496 ff 642 

Intestinal hemorrhage 671 676 866 ff 876 
Intest nes allerg c d seases of 672 
Inteslinopathy allerg c 665 672 
Intine 247 ff 
Intolerance 5 31 316 
Intoxicat on as predisposing factor 63 576 
Intracutaneous test 2 157 ff 161 682 
dangers of 157 ff 196 483 ff 751 
precaut ons against 197 
Intraderm 172 

Intradermal test see Intracutaneous test 

Intramucosal therapy 209 ff 

Intrathoracic cond lions sjmuht ng asthma 622 

Intravenous test 182 

Intr nsic asthma see \sthma 

Intrins c rh nitis 487 

Intussusception 673 

Iodides 67 

sensitivity to 201 319 321 ff 323 ff 
*» therapy 6al ff 

lodne 67 116 117 14a 169 216 318 323 390 598 
772 786 897 
tincture of 897 
Iodine bush 275 
Iodob smitol 897 
lododerma 322 65 2 

Iodoform 45 107 109 145 153 390 897 
Ionizaton nasal 499 560 
Iontophoresis alyp n 38 99 
ep nephrine 38 39 
histamine 688 75s 

Ipecacuanha 2/9 323 ff 581 647 649 87? ff 
Ind urn chloride 897 
Ins 38a 

Intis 210 517 819 
Iron 897 
Iron chlor de 897 
Iron sulfate 897 
Ironbark 259 
Ironwood 2a8 

Irradiat on therapy 230 See also Infra red therapy 
Ultraviolet therapy X ray therapy 
Irntabil ty 297 305 422 809 871 
Irr tants primary (occupat onal) 177 198 692 
Irritation nonspecific 72 
Is nglass 312 

Isohemagglutination 12] ff 412 
Iso immunization 122 36a ff 867 
fsosensitization f 22 5i Jo ff 667 
Istizin 897 
Italian rye gra's 263 
ha 260 268 ff 530 ff 

Jadassohn Lew andow sky la ^ 97 446 468 471 
Japanese hardwood 38o 
Jansch Herxheimer reaction 336 
Jasmine blossoms 184 278 281 511 513 561 
synthetic 396 
Javelle water 404 897 
Jennenzation 204 
Jerusalem oak 275 
Jewel shortening 313 
Jewelry 375 401 405 
Johnson grass 263 530 ff 536 ff 
Joint diseases allergic 97 319 838 
rheumatic and rheumatoid 841 
Joint grass 265 
J O Roach powder (prop ) 897 


Juglans 258 ff 529 ff 531 ff 537 
Juncaceae 260 
June cold 509 

June grass 2o3 262 529 ff i32 ff 
juniper (Juniper is) 259 531 ff 534 ff 
oil of 897 
Jute 74 279 


Kahli 383 
Kaimt 897 

Kapok 196 199 257 277 287 288 488 822 
Karaba 312 

karayagum 281 312 403 
Karl ol mum 897 
Kentucky 1 lue grass 262 
Keratid 126 736 ff 
Keratin 12 126 443 736 ff 
Kerat tis 125 338 
interstitial 471 ff 818 
Keratoconjunctivitis 817 
Keratoconus 819 
Kemicterus 367 
kerosene 293 897 
K dney as food 307 
hypersensitiveness to 109 121 851 
kidneys 342 849 
KiU It (prop > 897 
knotgrass 265 
Knott technic 643 
Koch phenomenon 21 446 453 457 
Kocha 21s 532 ff 537 
Koebner phenomenon 393 
Kramcria 667 
Kreme O Soy 729 


La by rjnth ne reaction /93 823 ff 
Lac dyes 898 
Lachnanlhcs 418 
Lacquers 175 375 386 400 898 
hair see Hair lacquers 
nail see Nall pol sh 
Lactalbumin 108 304 ff 
Lactic oats 755 
Lactose 424 429 439 
Lake flies 243 
Lake' 898 
Laketine 898 
Lamb 297 306 

Lamb s quarters 273 ff 529 ff 533 S 

Landry s paralysis /91 

Lanoin 330 388 395 719 818 898 

Lard 192 306 ff 898 

Larocaine 898 

larva m grans 663 

Larvex 898 

Laryngeal edema 312 336 353 561 7o8 ff 
Laryngitis hypoglottic 562 873 
Laryngopathy 561 
Laryngotracheitis 590 
Lashes art ficial 395 
Latent per od see Incubation period 
Lateral head low posit on 498 
Latex 898 
Laurel oil of 898 
Lauryl sodium sulfate 401 697 
Lavender olof 20o 396 418 667 898 
Laxatives 73 318 649 
Lead 898 
salts 898 

Leather 66 73 287 388 399 ff 898 
] hytids 478 
Lecithin 309 
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legumes, 187, 309 
lemon, 300, 315 ff , 3S4 ff., CCS 
oil of. S9S 
peel, 176 
Lemonrrood, 3$5 
lensalc, 275 
Lens protein. 1C9, 113, 125 
Lenticular opacities. 82 J 
Lentils. 144. 283, 295. 309, 322 
LepiJoptera. 242 tt 
Leprids 7S2 

Lepromm. 46S 

Leprosy, 467 

Lettuce. 224 

Leucemia. 99. 122 

Leucemoid reactions, 325 

Lencocjtic formula. 101 

Leticopema. 325. 327 iT , 331. 357, S36 ff , 866 

Leucopenic index, 101, 194. 296 

Lcucorrhea. S60 

Levurtds. 126, 137, 479 

Levurin, 479 

Libman Sachs syndrome, 777 
Lice, 370 ft , 580 
book. 244 

Lichen planus atypical. 709 

lachen scrofulcForum, 45S, 7S3 

Lichen simplex chronicus tVidali. 399 710 

Lichen si-phihticus, 7S3 ff 

Lichen tnchophvt icus. 475. 783 

Lichen urticatus. 61, 194 222 297. 315 G 611, 762. 

767 G 862 G 
Liconce, S9S 
Light, 417 
dermatitis, 124 
dermatomes, diagnosis of 422 
filters, 176, 177 tl 

hyperxensitivenes*. 57 153 417, 778 817 
pathogenesis of 417 
symptomatologv of. 421 
tests for, 177 ff , 422 G 427 tl 
treatment of. 223, 231. 423 
urticaria, 421, 752 
Lightproof preparations 430 C99 
L> lustrum, 25 9, 278. 511. 663 
Lilac, 281. 511 
cold. 511 

Lilj (Uliitm), 511 
rash. 3S2 
Lime, S98 
Limes, 384 
Liraonene. 384 
Linalool. S9S 
Linden, 259 

blossoms. 184 ff.. 511, 561 
Lining: clothing, 399 
shoe, 338 fi. 

Linoleum, 278, 402 
Linseed, 278 
on, 278, 282, 694, 89S 
Lipoid proteinosis. 426 
Ltpoids, 43, 103, 116 ff- 313, 473 
endogenous, 120. 127. 473, 788. 791 
Lipstick, 172, 395 fi , 397. 666. 675, 743, 39S 
Liquor carbonis detergens, S98 
Liquor sesquichlorab, 89S 
Listenne, 898 
Lithol red, 898 
Litomosoides antigen, 481 
Liver, allergic disuses of, 130, 631 
in anaphv Ians, 87 

disease of, 99, 122, 417 ff., 423 ff , 736, 746 ff. 


as endogenous allergen, 63, 1 19 ff , 127. 134 
extracts 56. 99. 109 

hypcr^ensitiv eness to. 105. 20S, 348, 836 
in therapv 421 ff , 644, 653 
as food 307 
function of 62. 224. 684 
Loaia«is. 481 
Lobelia, 294 
Lobmol, 376 
Lobster 306 747 

Local ane<t})eljc agents, 314. 395 656 ff , 813 
Locust. 244 
tree 25 9 511 ?61 
Locust bean gum 312 
Loeli’er's si rtdrome. 600 662. 760 
Losnood SOS 

Lohum 254 263. 530 t7 . 535 ff 

Lonckotarfus 279 3S3 

Lotion* 278 tm 706 719 732 755 

Lou<icides. 3SS 

Lozenges 667 

Lua'min. 559 630 651 

Luetm. 169 471 472 ff 

Lugol's solution 833 893 

Luminal. SOS 

Lung allergic di-ea«cs of 660 
pertu'ion experiment 2. B7. 91 ff , 21S G , 553 551, 
660 

Luotest. 472 
Lupus. 457 459 

ervthemato«U' 42 1 424 427, 6S9 776. 833, 815 ff. 
vulgaris, treatment o: 466 ff 
Lvcopodmm. 279 579 'SI 
Ljgranum 469 
Lvtnph nodes. 89 141 196 
L> mphadenilis. mcdiartmal 624 
L\ mphadenopalhv 418 325, 32 8, 331 335. 337, 355, 
837. 866 

tuberculous, 575. 609 ff S73 
Lymphoblastoma. 99 1 22 
Lvmphocyte tn antibodv lormahon, 140 ff 
Lxmphocvtes. atypical 83 7 
L> mphogranuloma inguinale. 41S. 783 
Lvrnphogranuloma venereum 4J6. 439. 469 
Limphogranulomatosi* ingumalis 469. 744 
Lymphopathia venerea 437. 469 
Lvophilizabon. 142 144 166 542. 547 
Lv*ins. 19, 139 
Lysof 390 405, S9S 
Lvsozvme, 516 

Macaroni, 224 

Maca-sar « ood, 385 

Mace, oil of, 898 

SfaclurJ pom if era, 25S 

Macroshochs, 16, 93 

ilacrosponum, 2S9 

Macular edema. 821 

Magnesium in sLm, 715 

Magnesium sulfate, 62. 632, 619, 803 

Mahogonv, 2S0. 3S5 

Mahwah. 3S5 

Maiden cane, 263 

“Make up," leg. 399 

Malaria. 122. 474, 4S2 

Male sex hormones, 56 

Malfem, 443, 46S 

Malnutrition, allergic, 665, 863 

Malta fever, 455 

Manganese oxide, 898 

ifaitgifera caesia 3S5 



954 


INDEX OF SUBJECTS 


Mango 382 383 
rind 667 
wood 385 

Mantouxtest 161 464 ff 

Manwaring Kusama method see Lung perfus on 
expcr ment 
Manzanillo tree 382 
Mapharsen 182 294 338 ff 664 
Maple 257 385 529 ff 
Mar gold 383 
Mar juana 276 
Marking nut oil 382 
Maroon 396 898 

Marshelder 260 268 ff 381 a30 ff 
Marsh sp te 265 
Mascara 898 

Mask filter 194 638 Se also Resp itor 
1 ght 422 

Mason s eczema 69 a 
Massage cream 39a 402 
Mastic 898 
Mastisol 898 
Masto dit s 64 
Matches 294 

Mattress 194 199 ff 239 ft 244 277 287 488 M2 
628 


May flics 242 ff 
Mayonnaise 50 298 303 313 747 
Meadow grass dermat tis 383 ff 
Means grass 263 

Measles 63 353 443 ff 449 450 688 
Meats 224 306 
Meehan cal stimuJ 231 432 7a7 
Mecholyl see Acetylchol ne 
Medicogo saliva 266 
Med cat ons 703 
Melanos sof R ehl 419 422 
Ueluol salba 266 
Melena allerg c 297 
neonatorum 305 6 6 866 ff 8 6 
Melissa o 1 of 898 
Melitin 455 
Melons 29a 
Menad one 7a6 

Men ere s syndrome 10a 228 230 297 793 823 ff 
Men ngitis fro serum 808 
Men ngocerebral mamfestat ons 808 
Menopause 57 131 490 572 864 
Menorrhag a 521 550 
Menstrual acne sec Acne menstruslis 
Menstrual allergy see Allergy menstrual 
Menstrual dermatit s see Dermatitis menstrual 
Menstrual d scharge 12] 128 130 ff 856 860 
Menstrual migraine see M graine menstrual 
Menstrua) toxin 130 8a5 ff 
Menstruation 50 52 57 ff 128 229 417 ff 490 
855 

Mental changes 297 30a 491 493 517 521 ff 669 
792 798 809 ff 871 
Menthol 361 667 75a 898 
Mentholatum (prop ) 898 
Mercaptens 898 

Mercaptobenzothiazole 402 696 1 
Mercupur n 177 318 
Mercurochrome 898 

Mercury 117 323 ff 391 ff 396 405 478 

Mercury amalgam 333 391 667 

Mercury ammon a ted 390 ff 395 743 814 898 

Mercury b chlor de 66 20a 390 ff 405 898 

Mercury fulm nate 898 

Mercury oxycyanate 898 

Mercury yello oxide of 813 815 899 


Merthiolate t ncture of 390 40a 899 
Mesquite 257 259 38S 532 899 
Metabolc disorders 735 if 747 ff 
Metal 397 899 
Metallergens 28 512 
Metal erg c hypersens tiveness 28 
Metallerg c hyposensit veness 27 30 
Metallerg c insens tiveness 30 
Metallergization 41 
Metallergy 25 23 143 
Sfetantigen 23 30 230 
Metaphen 390 899 
Metatoluened am ne 396 
Metatoluylene diamine 899 
Meteoro og c influences 69 103 412 514 576 ff 
onpolen 254 ff 515 ff 522 
Methenam ne 323 325 
Mcthol 899 
Methyl acetate 899 
Methyl alcohol 899 
Methyl aniline 899 
Methyl benzoate 899 
Methyl heptine carbonate 396 899 
Vetfty / orange? 8(9 
Methylprotocatechuic aldehyde 899 
Methyl sa cylate 899 
Methyl violet 899 
Metrazol 196 
Metorrhagia 131 521 
Mex can fire veed 267 27a 
Mexican tea 273 532 537 
M chler s hydrol 899 
M crobids 447 782 
M cro inhalator 185 
hi crolcne 404 ff 
M croshocks 93 ff 201 219 
M crosponds 474 ff 782 
Microsporn 476 

Migraine 39 80 ff 29a 297 30a 314 336 415 

671 792 

abdominal 668 685 798 
al erg c basis of 79a ff 
and asthma 612 
in children 798 
diagnosis of 168 798 
a id epilepsy 806 
in hay fever 521 
hcred ty n 796 ff 
menstrual 129 ff 801 IT 856 ff 
palhogenes s of 760 793 ff 831 
prophylaxis of 801 
red 93 803 
symptomatology of 797 
treatment of 224 ff 801 
opera t ve 80a 
symptomatic 802 ff 
vascular changes in 794 ff 
yh te (pale) 793 803 
hi grainous equivalent 798 
'1 lk 304 

co \ s 49 60 113 14a 168 187 ff 196 217 224 
298 ff 304 561 676 724 ff 769 867 876 ff 
deallerg zation to 220 
foreign sul stances in 298 305 309 724 
hyposensitization to 208 301 484 
fat content of 724 ff 
goat s 187 199 304 ff 728 
human 121 123 187 30a 670 868 
fore gn substances in 18 47 ff 305 30a 313 
367 520 724 

inject ons of 212 30a ff 643 720 
mare s 30a 
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Milk, sheep’s, 304 f!. 

substitutes, 199, 309, "2$ ff. 

“Milk cmst," 721, 723 
“Milker’s eczema,” 3S1 
Milk free diet, 189 
Millet, 263. 264 
Millo maize, 263. 265 
Mimosa, 259, 578 
Mineral oil, 899 
Miner’s asthma, 622 
Mint. 384, 899 
Mirbanc oil, 899 
Mirror plant, 526 
Mistletoe, 383 
Mistol (prop ). 899 

Mites 10, 233. 241, 244, 2SO, 370, 3S1, 3S6, 664 

Mithridatism, 207 

Mitsuda reaction, 468 

Mohair 240 

Mold allcrgj 

diagnosis of. 183, 184. 194, 283, 290 ff. 
treatment of, 199, 291 

Molds, 236 ff, 241, 277, 2SO. 2S3 ff, 284. 381, 436, 
512 ff. 579 IT, 637, 714,818 
as ingestants, 3C5, 311 
seasonal incidence of, 289 ff. 
sources of, 286 ff 
Molonej test, 451 
-Manilla, 66 285 ff , 479 
Moniliasis, 479 

Monihids 474 ff , 479, 782, 784 

Monkey, anaph\lajns in, 85 

Monobenz>l para-amino phenol, 899 

Monochlor licnzene, 899 

Mononucleosis, infectious, 122, 137, 143, 837 

Monoplegia, 791 

Mordants, 3S7, 399 

Morelia 259, 531 

More test, 171 ff , 464 

Morphine, 45, 1 17, 196, 226. 316, 323, 323, 390, 394, 
585, 588, 621, 636 ff, 657, 804, 873, 899 
-U wnr, 258 
Mosquito, 371 ff 
Moth era dica tors, 405 
Moth flakes, 899 
Mothproofing, 388 
Moths, 185, 242 ff , 512 
Mouth, allergic diseases of, 666 
Mouth nash, 278, 667, 899 
Mucilage, 899 
3/ near, 235 ff. 

Mucoral, 312 

Mucous membrane tests, 182 

Mugwort, 270 ff , 529 ff., 536 ff. 

Mulberry , 258 
Mull Soj, 728 
Mumps, 436, 439, 454 
Musca domeshca, 244 
Muscanne, 60 
Mushroom fly, 244 
Mushrooms, 224, 311 
Mussels, 306 
Mustard, 205, 311, 384 
oil, 90, 145, 281, 899 
plaster, 875 

Mulaflor, 66, 425, 427 ff. 

Mutton, 297, 306 
Myalgia, 412 . 811 
of head, 799 
Myelitides. 78S 

Myocarditis (mjocardopathj), 97, 342, 588, 827 ff , 


M>opia. 821 
Wyosohs, 248 
Mj aedema, 57 

N'aegeli passn c transfer, 154, 318, 322, 6S9 
Xaftalan, 899 

Vail polish, 172, 395 ff, 397, 813 ff., 822, 899 
rcmoyer, 395 
Xaphazolme. set Pmine 
Naphtha. 419, 488, 899 
Xaphthaiic acid, 899 
Naphthalene, 294. 899 

Naphthalene sulfonic acid azo-beta naphthol, 899 
Naphthenoi, 899 
Naphthol veil oil , 899 
Xaphthykmme, 899 
Narcissus. 3S2 ff 
Narcolepsy , 809 
Narcosis. 227, 364 
Narcotics, 231, 804 
effect on anaphj la-ns 8S 
Xa=a! diathermy , 499, 610 
Nasal filters, 560 
Nasal flora, 490 

Nasal immunization 442 469 691 
Nasal polyps, 492. 493. 500 501 ff , 534 601, 646 
Nasal secretions nature ot, 492, 494, 502 
staining of. 494 ff 

Nasal test, 183. 197 2S3 ff . 465. 538 ff 
Nausea 297. 3 18, 666 669, 823, 863 
Necator amencanu« 663 

Necrotichemorrhagic reaction, 31, 43, 34, 88 ff See 
also Arthus phenomenon, Shwartzman phe- 
nomenon 
Nembutal 804 
Neoantcrgan, 105 

Neoarephenamine 45 50 116 149, 153, 182, 294,3 38 ff , 
561 ff , 664, 743 899 
deallergization to 214 ff 

Xeocuichophen, SJ7 

Neostibosan, 837 

Xeosynephnn, 60, 184 226 498 559, 633, 651 
Nephritis see Glomerulonephritis 
Nephrosclerosis, 852 
Nephrosis, 332, 850 
Nephrotoyin, 850 ff. 

Neryes, peripheral 163 789 ff , 810 
Neryous control of tissue reactions, 790 
Nervous rhinitis, 487 
Nervous system. 295, 787 
Nervousness, 297, 823, 871 
Nethacetin, 63 1 
Nethamine, 226, 498, 631 651 
Nettles, 434, 533, 535 ff 
Neuralgia, 297, 492, 810 ff 
Neurasthenia, 295 

Neuritis, 229, 332, 341, 343, 357, 521, 550, 760, S10 ff 
Neurocircufatory asthenia, 134 
Neurodermatitis, 9, 17, 39, 77, 100, III, 194, 297, 
300 710. 819, 857 ff 
and asthma, 611 ff , 711 ff 
cataract in, 820 ff 

constitutional types_ in, 55 ff . 716, 869 
and contact dermatitis. 702 ff , 716 ff 
diagnosis of, 168, 716 
and infantile dermatitis, 712. 721, 727 ff 
pathogenesis of, 236, 245, 280, 291, 314, 387, 389, 
688. 713 

seasonal aggravation of, 69, 714 
therapj of, 206, 718 
Xeurodermite, 710 
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Is euro hormonal regulator} mechan sm 56 ff 748 
827 

Neuro mstabil t> 716 

Neurol og c man k rations n ang oneurot c edema 
760 808 

ttt hay fever 521 
after serum injections 3a6 ff 
Ncuros} phil s 790 ff 
Neutralization test 115 139 149 
Ne\ spapers 399 

Niacin 69 334 336 41a 424 498 632 6S2 7 d 6 
800 804 825 IT 873 
Nckel 73 113 153 20 406 668 
Nickel nitrate 899 
Nickel sulfate 4a 899 
deallerg z at ion to 216 
Nicotne 31 48 60 66 831 
Nicot ne salicv late 899 
N cotm c acid see N acin 
Night test 194 628 
Nigrosn 899 
Nikethamide 196 486 
N le blue 899 

.N imwil 47 1 13 323 m 660 837 8 3 If 
N trie acid 89° 

Nitntoid crisis 39 196 214 310 319 341 
Nitrobenzol 899 
Nitrocellu osc 397 401 
Nitrochlorc benzenes 45 
Nitrohydrochlonc ac d 224 560 
Nitrophenol 899 
N troso-d methy 1 anil ne 899 
Nocturia 853 
Nodal rh thm 828 
Nonallergic al e gics 74 
Nonallerg c hypersens tiveness 31 
Nonal ergic hyposensitiveness 35 
Nonallerg c insensitiveness 36 
Nonallerg c pathergy see Pathergy 
Nonatoj ic illergy 5 
Nonseasonal allergic rhin tis 487 
Non*! cc fic fixation 72 See also Organ determmat on 
Nonspec fic irritation 72 72a 
Noon unit 543 ff 

Nose drops 184 226 32a 330 394 498 506 ff 559 
dangers of 49a 499 
Ao tlolcus 264 536 ff 
Novocain 153 390 484 561 899 
Noxon (prop) 899 
Nucleoprotems 507 ff 
Nupercaine 390 899 
Nutgalls 900 
Nutmeg 311 
oil of 900 
Nutnt on 67 
Nuts 310 313 
Nystagmus 823 
Nylander s reagent 900 
Nylon 900 

Oak 257 260 38a 
pollen of 249 529 ff 
Oakum 900 
Oat flour 280 308 ff 
o 1 900 

pollen 26a 536 ff 
Oatmeal 298 308 

Occupational dermatoses 232 373 399 478 692 ff 
Occupational exposure 72 73 169 200 
m asthma 568 578 637 ff 
to contactants 776 ff 198 232 374 381 384 ff 
38911 393 ff 402 ff 693 ff 73a 


in hay fever 520 526 561 

to nhalants 236 243 ff 277 ff 288 293 8 8 

m rh nopathy 489 

Occupations primary irritants 177 198 692 ff 
Ochre red 900 
Oculomotor paralysis 808 
Odors 281 
of an mals 241 ff 
of blossoms 184 ff 194 511 
as cause of hay fever 511 
as cause of rhinopathy 489 
chem cal 293 ff 

of foods anmal 112 242 300 305 306 489 581 
vegetab e 282 ff 300 489 781 
of plant or gin 281 
test for 185 511 539 

O ede it allergu] it paroxysliq e d i globe oc tlarre 820 

0 d omyc n 436 464 479 734 900 

0 1 paints, 900 
0 Is 694 

aromatic 891 
crude 420 894 
essental 173 282 895 

ethereal (voatfle) 73* 286 ff W 282 820 JSjff 
390 39 3 ff 489 511 561 
flavoring 896 
odized a98 65Z 
lubricating 176 891 898 
machine 898 
m soaps 407 
sulfonatrd 408 697 
vegetable 313 39e> 

See also under individual names 
Ointments 706 719 733 
Olea 259 532 537 
Oleomargarine 311 313 

Olcoresins plant 173 208 ff 280 376 ff 780 ff 
Ohbanum 900 
0,ve 2a9 532 537 
oil 313 900 
vood 38o 
Onchocercms s 481 
Onion 62 282 298 30a 309 849 
Oonhor t s 64 

Ophthalmia sympathetic 119 124 ff 820 

Ophthalmic test 182 See also Conjunctival test 

Opates 226 

O p urn 323 325 390 

Op S onins 19 139 

O p t,c neurtis 356 760 787 808 821 
Orachc 275 5 33 537 
Oral cottonseed therapy 377 
Oral dust therapy 209 238 
Oral histamine therapy 104 415 497 
Oral po son ivy therapy 208 ff 380 ff 
Oral pollen therapy 208 ff 219 652 ff 
Orange 178 298 310 316 384 ff 667 743 818 
flovers oil of 396 420 900 
osage or mock 2aS 511 
peel 398 814 
Orange I dye 400 
Orange II 900 

Orchard grass 253 261 262 529 ff a33 ff 
Organ determ nation 40 41 54 66 72 819 820 
Organ c acids 315 

Oi-ris root 184 278 383 396 489 512 815 818 824 
900 

avoidance of 278 
oil of 282 

Oi-thoamido phenol 396 
Orthodontic deform ties 871 
Orthoform 45 153 900 
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Orthonitranisol, 900 
O-mic acid. 9CO 

6 -rm fa. 281 
Osteitis 64 
Osteomyelitis, 64 
Ostna nrgtnian.3. 25S 
Otitis interna, S22 ff 
Otitis media. 27, 64, 822 ft 
Otopathy , 823 
Otorrhea, S22 
0\ albumin, 305 

Ovarian dysfunction, 56 ff , !2S, 131 
Ovulation, 128, 132 
Oi gall. 47 
Oxalic acid, 900 
Oxygen, 196, 633, 803 
Owpencedamin, 384 
Oxynns, 66. 4SO, 4S2, 4 90. 744 
Ovsters, 224, 306 

P substance, 111, 123. See also Urinary proteoses 
Pachy derma. 760 
Paint, 73, 402, 404, 903 
odor of, 112, 282, 742 
Pamtroot, 418 

Palindromic rheumatism, 841 ft 

Palladium chloride, 900 

Palm oil, 900 

Panagglutinins, 122 

Panallergv, 5 

Pancreatic extract, 349 

Pancreatic insufficiencv , 61 ff . 301. 746 

Pancreatin.61 ff , 133,349, 6S0, 746 

Panic grass IPamatm), 264 ff , 531 

Panophthalmitis, 33S 

Panthesin, 900 

Pantopon, 637 

Papain, 104, 279 

Papav erine, 484, 636 

Paper, 385, 402, 404. 694 

Paper mul(»err>, 254, 258, 530 

Taprika, 311 

Papyrius pabsrifera 258, 530 
Para red, 900 
Para armdophenol, 903 
Para aminobenzoic acid, 392 
Para aminodipheny 1 amine, 900 
Fara-aminophenol, 900 
ParadichJorbcnzene, 294, 405 
Para-di-chromo benzine, 900 
Paraffin, 900 
Paraldehyde, 636 

Parallergic hypersensitiveness, 26, 443 ff. 

Parallergic hypo'ensitiv eness_27 
Parallerpc insensitiveness. 2< 

Parallergization. 40 
Parallergy, 3. 25, 133 
Paralysis, 297, 356, 787, 80S, 81 1 
Paramido phenol, 396 
Paranitro benzoic acid, 900 
Paranitrochlorbenzene, 900 
Paramtroso-dur eth\ laiuluie, 900 
Paiamtrosomethv lanihne, 696 
Paraphenv lenediamine (ursol), 11, 45, 59, 109. 113, 
205, 2 33, 3SS, 396, 400, 561, 665, 696, 702, 900 
Parasites, IIS, 118. 134, 246, <£S0 
Parasitic allergen, 4S0 ff 
Parasitic allergy, 136, 137 
manifestations ol, 4SI ff, 744] 

Parasympathetic nervous system, 37, 58 ff, 369 573, 
582, 790 

Parathormone, 227, 748 


Farathviwd extract, 56, 134 
ParathvToid function. 55, 56 ff., 748 
Paratoluenediamine 396 
I’arcdrtne, 651 
Parkinson method, 498 
Paronychia, 64 
Paroxvsmal rhinorrhea, 487 
Parsnip 224. 384 ff , 420 
Parthcnium 33 1 
Partridge wood. 385 
Pa'palum iPaspalum), 265. 531 
Passive sensitization, see Mlergization, passive 
Passive transfer to animals. 13. 145, 171, 481, 670 
b\ autotransplantation 151,318 322, 6S9 
b\ blister fluid (Lrbach Koemgstein). 2, 8 , 41, 45, 
136, 145, 150, 155. 165. 170. 171. 329. 316, 3S2, 
393, 415 417 432 ff , 469, 6S9, 700, 709 
reverse 136 752 ff 

by blood serum ( Prausmtz kuestner test). 2. 8 , 13, 
31. 41. 61 63. 91, 112, 131. 136. 144 ff, 146, 
165 167. 170 171, 213. 283. 306, 329 336, 348, 
351, 355. 393. 409, 412, 415 417 451 460 469, 
510. 70S, 753 

revcme, 61. 91 116.148.355 
b\ blood transfusion. 41. 145 ff, 213. 354, 510 742 
cellular 145,150,460 
clinical value of 154,171 
by exudates, 145 154 
6 v mammary route, 48 
reverse, 145 
test. 171.360. 874 
transplacental. 48 ff 
Pastes 706 9C0 
Pashnoca sot no, 383 418. 420 
Patch abrasion test 177 

Patchiest 2 157 172, 182, 318, 373. 378 436, 464 ff , 
477, 479 816 

concentrations used in 704, 890 ff. 
dangers of. 196 197 
diagnostic value ot 1 76 ff 
past-treatment. 390 
pre-employment 177 696 ff 
"prophetic," 198 
Pathergen, 7 

Palkergic rhtnopatbx 437, 490 ff 
Pathergic sinusitis 501 
Pathergization, 40 593 
Pathergy , 3, 5 
allergic, see Allergv 
helero-allergic, see Heteroallergy 
nonallergic, 7, 30, 35, 143 
Pathogen-selective method 440 
Pathology of allergv . 97, 4S4, 485 See aho under 
individual diseases 
Pathologv, clinical, 101 
Peach, 310 
cold, 509 

Peanut, 145, 14S. 298, 309, 310 
oil, 133. 313. 900 
Pears, 293. 310 
Peas, 196. 224. 283, 309, 484 
Pecan, 258, 530 ff. 

nuts, 310 
Pecan scab, 528 

Ptdicitloxdts renfricosiis, 10, 1 13, 244, 3SI 
Peliosis rheumatics, 7S0 
Pellagra, 180, 421 
Pelhdot. 900 

Pemphigus vulgaris, 763, 772 fi 
Pencedonum ostrulhium, 384 
Pencils, 401 
Penetrasol, 172 
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Pern all n 43 ff 318 
as contactant 393 
as ingestant 333 
(Kinjectant 177 335 796 

therapy 429 440 489 507 634 646 648 653 707, 
732 ff 837 

aerosol 634 IT 648 653 
onl 63s 

Pemctlhum 28a ff 336 627 
Pentamethy lenetetrazol 80a 
Pepper black 311 
Cayenne 311 
Peppermint 282 311 
oil 396 900 

Pep'in 61 II 301 600 680 
Peptone l-i6 217 fl 
sensitivity to 246 361 4a2 685 
therapy 96 
oral 217 

parenteral 92 211 223 601 643 683 
Percutaneous test 160 171 713 
Perenn al hay fever 487 S23 
Perennial allergic rhinitis 487 
Perfumes 39S ff 408 488 666 742 813 900 
avo dance of 278 
oils of 396 900 
Pena] ical infection 64 

reriartentis nodosi 39 100 325 333 588 662 777, 
80° 827 829 832 845 ff 851 ff 
Pericard tis 828 

Per pheral 1 lood vessels 29s 830 
Peripheral nerves 163 789 ff 810 
Per odontal pocket 64 
Ter odontitis 64 
Per ostitis 64 6a 
Peritonitis benign paroxy smal 673 
Perivascular eos no; h lie infiltrations 588 
Perm Aseptic 40a 
Peroral tests 186 
dangers of 196 197 
Peroxide 900 
Persil 900 

I ersonality of allerg c patients 74 75 ff 297 716 
in ch ldhood 7a 869 

Perspiration 74 176 198 Seealso S \eat ng excessive 
lerspiration artfical 173 
Persulfates 45 405 
Pertussis 63 436 452 872 
vaccine theraj y 643 
Peterman s insecticide (prop ) 900 
Pet t mal 807 

Petrolatum 3 9 396 815 900 
Petrofeum 406 ff 694 900 
Pets 194 200 
Petunia 383 
Phalans 264 536 ff 
Phenacetin see Acetphenetidin 
Phenanthrene 900 

Phenobarbital sensitivity to 298 320 323 32a 326 
in therapy 226 ff 498 653 707 756 804 
Phenol 390 396 407 

Phenolphthalein 112 116 148 154 317 ff 321 If, 
325 327 900 
Phenoth asine 418 420 
Phenvl mercuric iodide 206 
Phenyl alpha naphthy lam ne 901 
Phenyl beta naphthy lamine 901 
Phenylglycine, 901 _ 

Phenylhydrazine 45 390 
Phenytoin sodium see Dilantin sodium 
Philaddphus coronaruts all 
Phlodendron 383 


Phlegmon 63 

PMe i n 2a3 261 IT a29 ff 533 ff 
Phlyctenules 27 332 817 IT 
Phona 291 
Phosphorus 294 
Phosphorus tnsullide 901 
Photo allergy 418 
Photobiotropism 778 
Photodermatit s 421 ff 
Photographic developers 901 
Photophobia 422 al7 797 
Photosen itivily 417 IT 778 
Photosensitization due to drugs 3’3 ff 331 33a IT 
392 ff 418 ff 

Photo c ens tiz ng plants 383 384 418 ff 
Photosensitizing substances 396 ff 399 417 418 
Phthalic ac d 901 
Phthalic anhy dnde 901 
P hscomyettes 284 
Physical agents 409 

Physical allergy 135 228 ff 409 412 799 
Physical hyp“rsensitivencss 3 31 121 13a 409 488 
pathomechamsm of 409 
tests for 180 ff 422 ff 751 

therapy of 10a 230 231 410 412 ff 416 II 423 ff 
Physcal urticaria 181 409 411 ff 415 IT 423 427 
431 ff 751 
treatment of 756 ff 
Phy sostigm ne 60 390 
Phytid 474 ff 
Phvtophotodermatltis 420 
Pckles 224 316 
P cklcwced 27a 536 ff 
Pcncacid 393 901 
Pcryl chloride, 901 
Pigeon anaphylaxis in 85 
Pigeon breast 592 
Pigeon grass 264 
Pigment uveal ieeLiea 
Pigments, 39a 89a 899 901 
P gweeds 267 273 529 ff 
Pillows 194 199 ff 239 ff 277 488 628 
Pilocarpine 58, 60 748 752 815 
Pine (Finns) 259 511 529 ff 534 ff 537 
oil 901 

wood 280 38a 
Pineapple 310 
Piqueria tnnema 526 
Pirquet test 153 461 
Pistil 246 
Pitch 418 420,901 
Pitressin 6a3 

Pituitary extract 133 348 802 
Pituitary gland 56 ff 
Fituitr n 56 ff , 133 755 
Placental proteins 132 862 864 866 
Plane tree {Platam j) 258 488 
Plant dermatitis 381 ff 
peroral hyposens tization in 209 381 70a 
riant odors 184 ff 194 281 
Plant oils, 901 

Plant products aj contactants 44 173 374 432 ff 
901 

as mgestants 307 
os inhalants 246 277 
Plantain ( Plantogo ) 260 267 27a 529 ff 
Plants causing hay fever 265 
Plaskon 901 
Plasma 363 486 636 
riasmochin 837 
Plasn odium falciparum 8a4 
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Tbster of Pan-, 901 
Plaster, wall, 901 
Plasticizers. 199 

Plastics, 382. 400. W. 407. 667, 901 
Plalanus. 258. 529 ff . 537 
Platinum chloride. 901 
Pleural adhesion*. 607, 6C9 622 
Pleurisj, 600 
“Plexectomv 656 
PleJia inter [unci ell*. 243 
Plum, 29S, 310 
Fivwood 401 
Pneumatic chamber. 655 
Pneumococcal infection*. 436. 452. 661 fi , 772 
Pneumoconiosis. 622 
Pneumograms. 619. 621 
Pneumoneces medioplexus. 4S1 
Pneumonia al'ergic, <W). 660. 662, 7 (/) 
atypical, 122. 136, 599. 661 
eo-mophtfic. 5S5 669 ff 
infectious. 63. 573 5S6, 599 ff 
lobar. 66! tT 

sensitization to pneumococa in 661 ff 
Pneumonitis. $72 
Pneumonitis, rheumatic, 662, 843 
Pneumothorax. 123. 595 (I 
Pea annua. 263 ff . 529 ff 
compress*. 263 ff 
prat** its. 253, 262. 529 ff . 532 ff 
Inti ids, 529 
FodophjUw, 5SI 
Point defn technic. 619 
Poison ivy , 44. 45. 1 13. 205. 375. 667, 691 
dermatitis, 17, 276 ff . S13 
prophvlaxis of, 378 E 
treatment of. 204. 379 ff 
extracts, 15S. 378 380. 901 
ora] hyposensitization to. 208 ff . 213, 380 ff 
seeds of. 3S1 
Poison oat. 375 ff 
Poison sumac. 375 ff 
Poke, 279 
Polishes, auto, 891 
Polishes, commercial, 901 
Pollan tin, 509 

Pollen. J45 ff, 155. 16J, 168. IS3 ff. 205, 216. 510. 
742. 807,817 ff 
albumin, 250 ff , 320 
as allergenic factor, 249 H., 255 
allergenic specifiatj of, 253 
aCergv, 487, 509 See also Hav fever 
antigen hydrochloride. 542 
asthma, 51 7 ff., 579, 654 
biologic identity of. 253 
chemistry of. 249 ff 
‘•clouds.” 254 ff , 256 
counts. 524 ff 
dermatitis, 381. 520, 714 
effect on, «/ altitude, 254 ff , 
tf weather, 254 ff. 

extracts, 138, 249 ff , 516, 542 ff., 551 ff. 
combination of, 541 ff., 549 ff. 
standardization of, 543 ff. 
biologic, 544 

grains' microscopic appearance of, 247 ff 256 
numbets of. 247, 253 ff , 266, 524 ff. 
size of, 247 ff. 
weight of, 24S, 254 
gross appearance of, 247 
oil, 250 ff, 520, SI6 ff 
propeptans. see Propeptans 
sun eys, 525 ff. 


tannate 542 

therapv contra indications to, 521, 547 
intracutaneous. 54 S 
oral. 552 ff 
results of. 55S 

reactions to. 4S4. 520, 521, 550, 6SI 
subcutaneous. 545 ff 
sublingual S5S 
unit. 543 ff 
urticaria. 519 743 
Pollination 246ff.25'ff 
calendars 524 ff 529 ff. 
seasons. 255 ff 
variation in 525 ff. 
zones 526 ff . 523 
PoIlino«i> 60S. See also Hav fev er 
histon lorm tor 884 
Polyp rojicptan therapv. 221 

Polysaccharides bacterial 16. 10S, 116, 120, 139, 
435 ff. 447 4-2 454 457 573 
Polysero-itis 82^ 

Pontachrome Mu' bbch 901 
Pontary J black 901 
Pontamme d\ es 901 
Pontocaine <94, 901 
Popcorn, 30S 

Popbr, 257 ff, 33 - <29 E 
pollen. 248 
roppyseed, 311 
oil 59S 901 
Poptdus. 257 ff , 529 ff 
Pork 306,308 

Porphv nit. 63, 41 7, 419 420. 424 ff , 432, 776 ff , 81 7 
Portal of entn , 39 ff 44 235 
Postmigrainous ‘tage 798 
Potash. 901 

Potassium acetate 649. 901 
Potassium ar*enite 901 
Potassium bichromate. 901 
Potassium bromate 786.901 
Potassium bromide 901 
Potassium carbonate 901 
Potassium chlorate 901 

Potassium chloride 100, 227, 755, 805, 825, 901 

Potassium chromate 901 

Potassium citrate. 901 

Potassium dichromate. 404 

Potassium femcvamdc. 901 

Potassium ferrorvanide. 901 

Pota-siura hydroxide. 901 

Potassium iodide. 154, 472. 484, 633, 66S, 833, 873, 901 
deallerguation to 216 
Potassium nitrate 652, 9G1_ 

Potassium permanganate. 779, 90 i_ 

Potassium persulfate, 45. 67, 73, 405 ff , 901 

Potassium sahcvlate 901 

Potato 224, 283, 309, 384 

Povertv -weed. 269 

Powders, 395 ff , 901 

Pragmasul ointment, 901 

Pragma tar ointment, 902 

Prausnitz-Kuestner method, see Passive transfer by 
blood serum 

‘•Pre attack, stage” in asthma 
Precipitation. 159, 144, 539 
Preapitms, 8, 14, 19, 29, 4S. 60. 89, 107, 113. 117, 133, 
139, 142, 144, 165, 229, 336, 347, 351, 541 
Predpitron, 63S 
Predisposing factors, 41, 50, 52 
Predisposition, allergic, 36 
Pregnancy, 57 ff , 123, 132, 229, 490, 861 
dermatoses, 38, 132, 862 
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Pregnancy «emm of 132 862 861 
toxemaof 131 132 862 ff 
Pregnandiol 131 
Premenstrual tens on 131 8a5 ff 
Preservatives 67 169 
Pressure 431 
test 181 ff 

urticaria 182 431 ft 752 
Pressure puncture test 159 874 
Prevention o/allergizatiori SO 67 fl 198 
of anaphy laxis 67 If S3 If 88 141 229 
Prim n 45 108 382 

Primrose (Pru tula obconica) 44 4S 46 loO 382 668 
754 815 902 
Privet 2o9 511 
cough 663 

Privme 226 498 ff 559 
Procaine 323 344 390 392 657 668 815 902 
Proctitis 64 666 678 
eosinophilic 672 
Procu tines 141 460 689 
Proctz method 498 50a 606 
Progesterone 131 
Progestin 132 133 
rrogj non Ii 805 
Progjnon D II 349 
Propadrine 60 184 225 i98 559 63 1 
Propeptan food 190 IT 197 217 
diet 186 190 
specificity of 217 tT 
therapy 217 301 801 
errors in 222 
technic of 220 

Tropeptan pollen 219 518 653 
co easonal therapy with 557 ff 
perennial therapy with SS8 
preseasonal therapy with 556 IT 
therapy in ch Idren SS8 
Prophylaxis of allergic d scase 193 
Propy lene glycol 902 
Prosopts 259 532 
Prostatit s, 64 
Prostigmine 60 80a 
Protective applications 379 430 698 ff 
Protein hydrolysates 730 
Proteoses 361 
Proteus \ is 452 
Frothr cm 395 496 507 
Prune 244 385 

Prurigo 39 42 194 387 763 76a 767 
aestivalis 421 423 771 815 
ferox 767 
hiemalis 771 
mitis 61 767 
s mplex acuta 7 62 
Pn ngo diathistqx e (Besnier) 710 
Pruritus 85 297 312 769 811 857 862 
aest val s 771 

am 297 666 678 770 811 
j n asthma 612 
cholnergc 7 73 

d te to drugs 323 ff 
hiemal s 771 
treatment of 771 ff 
vulvae 128 131 521 770 857 860 ff 

Pseudobronchiectasis 599 
P«cudoglobul n 108 112 134 352 
Pseudcheredity 54 641 
Pseudopellagra 426 
Pseudoreactions 160 448 450 ff 
Pseudotumor 791 
Psoriasiform parakeratos s 479 


Psonas s 131 393 689 
Psych e d sturbances 82 787 791 809 ff 
Psycho allergy 77 

Psychoneurot c manifestat ons 74 ff 62s 716 810 
Psychosomat c factors 52 74 t 0 413 488 514 ff 

562 570 ff 715 ff 750 ff 
Psychotherapy 59 74 ff 232 637 640 ff 718 ff 874 
Psyllium 312 
Puberty 58 875 
Px cctnia grammts 292 

Pulmonary conditions simulating asthma 621 ff 
Pulmonarv congestion 607 
Pulmonary consol dations allergic 662 
Pulmonary hypertrophy of heart 604 
Pulmonary infiltrations transient 100 600 618 662 
Pulmonary rupture 595 
Pulp tis suppurative 64 
Pulse rate accelerated 195 29a ff 830 
Pumpkn 248 309 
Purpura 122 293 297 411 778 
abdominalis 676 
d xe to drugs 319 323 ff 326 328 
Henoch s 39 676 IT 779 83a 849 
rhcumatica 780 
Schoenlem s 39 780 835 859 
sin pie 778 

thrombocytopenic 325 327 331 ff 341 ff 781 
Pyelitis 27 
Pyelonephr tis 64 
P> orospasm 666 669 ff 876 IT 
of newborn 866 
Pyoderma 64 
Pyorrhea alveolaris 64 
Pyredine 902 

Pyrethrum 168 154 237 278 383 488 512 524 
S40 902 

Pyridine ivy complex 380 
Pynler 649/7 720 
Pyro 902 
Pyrogallol 902 
Pyrosis 297 666 669 
Pyrroles 420 

Quack grass 264 529 a32 ff 
Qualatum 902 
Quercitron 902 
Quercus 257 529 ff 
Quince seed 312 

Quinine 31 45 113 ff 116 145 199 203 216 Tf6 
323 325 390 ff 430 484 489 581 701 90 7 
Quin zar n 902 
Quinone d imme 293 
Quinosol 902 
Quitch grass 264 


R substance 232 
Rabbit 

anaphylaxis in 83 84 
meat 306 

See oho Dander Hair 
Rabl it bush 268 
Racephedrine 559 
Radish 384 
Rad urn 230 ff 430 
Ragweed 266, 694 
bur 268 

dwarf or short 2a3 267 ff 381 529 ff 535 ff 
false 268 532 534 ff 

giant or tall 248 2a3 ff 267 ff 381 529 ff 536 

great 268 

lance leaved 268 

prair e 268 
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Ragweed, “smooth.” 27! 
southern, 26S 
Tia Juana. 26S 
western, 26S. 532 ff , 537 
“Ragweed belt.” 26S 
Rain flower. 3S3 
Ral nut, 382 
Rape=«edoil 598 902 
Rapidol (prop ). 902 
Rash extinction test 449 
Raspberrv. 310 
Rat, anaphv taxis in, 85 
Ratanhia. 153 
Raw umber, 902 
Rav grass, 263. 530 ft . 535 ff 
Raynaud's svndrotne. 122, 136. S3 1 
Reaction accelerated. 351, 453 
delav ed-eczematous. 151, 159, 174 ff , 436 ff., 733 
delajed papular, 88. 147, 151, 159 £F ,436ff , 733 
di-tant, 147. 151 

er> thematous-edematous. 35 9 ff. 437 469 
false negative intracutaneous, 170 296 ff 
patch. 175 ff 

fate positive intracutaneous, 169 ff , 296 
patch, 175 

focal. 147. 196. 465 ff . 490 627. 632 

immediate urticarial. 17. S3. 147, 159 160 ff 162. 

181, 436 ff , 733 
immune, 453 
incidence of, 72. 167 fi 
interpretation of. 162 ff , 437 ff , 477 
isomorphic. 393, 860 
paradox, 171 

to pollen oralU administered. 553 
injected. 550 ff 
“recurrent test." 131 
"retarded.” 131 

to si in tests, 160 if . 162 ff . 196 
systemic, 161, 196, 201. 210. 214, 229, 433 ff . 550 ff. 
tuberculin-type, 17, 151. 163 ff., 436 ff , 733 
Reactive exhaustion. 231 
Reactivitj diurnal variations in. 59. 71 569 
seasonal variations in, 69 ff 
Reagin, 8, 13, 139 
Record forms, 879 
Rectum, allergic diseases of, 67S 
“Red mots," 902 
Red raj, 263 
Red sage 275 
Red scale. 275 

Redtop, 253. 262 ff , 529 ff , 532 ff. 

Redwood, 3S5 
Re-exposure test, 156. 317 
Reflex, conditioned, 74, 75, 570 
Refractoriness, 19. 24, 91, 231 
Relapsing fever, 122 
Renal colic, 297, 849. 852 
Rent-chler, lamps, 637 
Rescue grass, 264 

Resins, 10S, 232, 382, 385. 396 5 , 400. 403, 902 
Resistance, natural, 19, 35 
Resordn, 107, 334, 390. 400, 430, 496, 902 
Respirator, 201, 561, 633 
Respirator) neuroses simulating asthma. 624 ff 
Re«pirator\ tract lower, 664 
upper, 487 

Reticulo-endothelial blockade, 88, 134, 140 ff. 
Reticuloendothelial svstem, 89, 99, 134, 140 ff , 230 ff., 
485, 690 

Retinal allergv, 821 
Retinal detachment, 821 
Retinal hemorrhage, 821 


Retinitis, 517 

Retrobulbar neuritis SOS 821 
Retropharvngeai abscess. 624 
Rh factor.* 122. 182 381. 867 
Rheumatic fever, 118. 777. 827 833. 811 ff. 

Rheumatic joint di«ea-es 811 
Rheumatism, palindromic. 841 ff 
Rheumatoid joint di'eases, 137, 446 464, 811 
Rhinitis infectious, see Cold common 
vasomotor 80. 437. See oho Rhinopathj 
Rhinopathta pollmosi, 509 
Rhinopathj , 437 
age of onset of 491 
in animals. 16 

and asthma 490 493. 574 600, 646 
allergic 39 77 SO fi 130 457, 491 
in children 8C0 ff 
complications of 491 ff 
diagnosis ol 168 494, 836 
due to drugs 323 ff 4S9 

etiologv of 236 243 ff, 2S6, 297. 312, 3(8, 480, 
487. 863 

historv lorm for 8S3 
jiathergic. 487 490 ff 
palhologv of 492 
seasonal. 4S7 523 ff 
sex incidence ol 491 
and sinusitis 493. SOI 
surgical indications in 491, 499 
sjTrptomatotogv of 492 
theiapv of 105 107 215 ff , 226, 230, 496 
unilateral, 5S 
Rhinoscleroma 463 
Rbizofius. 2S5 ff 
Khodamtne B. 396 902 
Rhodium chloride 902 
Rhubarb 279 309 'SI 
Rhus, see Poison iv \ 

Rhu Sem, 381 
Rib grass. 275 
Riboflavin. 430 
Ribwort. 275 
Rice. 265. 309 434 
Rice ml 902 
Rice-water diet 186 
Rickets. 592 

Riehl’s melanosis, 419, 422 
Riv er flies. 243 
R<<him<i 259. 511 
Rockwood, 902 

Rockj Mountain spotted fever vaccine, 304 
Roentgen rav see \ rav 
Rohischach tests, 76, 571 
Roots (dental/, retained, 64 
Rose. 281, 511 
cold. 509. 511 
oil, 902 

Rose bengale, 418 
Ro^emarj oil. 396 
Rosewood, 205, 385 
Borneo, 385 
Rosin, 402 
Rotogravure. 399 
Rouge, 172, 278, 395, 399 
Roux, 902 

Rubber, 205, 402. 668, 902 
accelerators. 73. 402 ff., 696 
foam, 194, 199 ff. 
sponge puff. 399, 402 
synthetic, 403, 902 
Rubeola. 450 
Rudbeckta, 272 
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Rugs 194 2 0 239 488 
R e 276 S29 ff 
Rusci o 1 of 902 

Rush desens tizat on 214 334 S41 547 
in insulin hypersens tiveness 214 ff 347 
Rushes 260 

Ru«sian th stle 267 273 274 ff 526 529 532 ff 
Rusts 280 28a 889 292 488 5125 5795 
R lagra eolets 383 41 g 420 
Rye 308 512 5 
Hour 72 280 

grass 249 2a4 263 530 5 53a ff 

oil of 902 

pollen 2o3 265, 308 

Sabtm 2a9 

Sachet po ders 278 39a 
Saffron 311 
Saframne 902 
Safrol 396 

Sage 203 267 270 ff 281 
ol 109 

tea 207 313 667 
Sagebrush 268 2 0 5 532 ff 
Sagevort 270 ff 
Sagrotan 902 

St lugustine grass 26a a31 
St Johns \ ort 418 
Salad ol 311 313 
Sal ammon ae 902 
Sahcorma 27a a36ff 
Sa!ic>lates 322 323 32a 364 844 ff 
Sale) he acid 67 ?90 ff 489 902 
Salivary glands 325 328 
Sain 259 529 ff 532 ff 
Salmon 242 
Salol 902 


Sal( 


ilpyngltis 64 
_ ilsola 273 329 532 ff 
Salt 314 

«k diet 68 110 224 313 96 8aa 
odized 67 652 786 
Salt grass 26* 534 536 ff 
Saltbush 273 532 ff 
Saltpeter 000 
Salts 186 ff 194 222 314 
Saltwort 275 
Salves 902 
Salma off cinahs 281 
Samb ic is nigra 51 1 
Samph re 27a 

Sanarelli Sch vartzman phenomenon 31 32 778 

Sandbur 268 

Sandflies 243 488 

Sangajol 902 

Santal oil of 902 

Sarcobat is 275 532 S3S 

Sarcoidosis 624 

Sarcoids 24 459 

Sarcoma of e>e 820 

Sardines 306 

Sassafras oil 396 90 "> 

Satin vood 38a 
Sausage 61 224 306 
Sa dust 280 385 
Scabes 370 387 742 
Scalp cream 395 

Icariet fever (scarfat na) 63 99 121, 443 ff 443 6 
Scarlet red 205 390 815 ... ... 

Schckte t 23 26 29 139 160 43a 436 443 450 
Schistosoma 480 482 


Schistosom asis 481 
Schoenlem s purpura see Purpura 
Schultz Charlton test 448 

Schulte Dale test 2 8 41 85 91 ff 9 112 1W UO 
217 ff 237 510 a S3 a54 
Sclentis 331 
Scleroderma 7 7 
Scope amine 60 902 
Scotomata 93 797 ff 
Scratch patch test 177 31 
Scratch test 2 15 ff 159 682 
dangers of 161 196 
Scrofuloderm 4a 8 
Scutch grass 263 
Sea I te 27a 537 
Seafood 224 306 
Seasonal alle gic cor) za 509 
Seasonal dermatoses 381 
Seasona influences 69 100 37> 623 
Seborrhea 73 
Secale cereale 2 t 3 26a 
Second rash n measles 4a0 
Sedatives 633 6a3 ff 683 707 7a6 804 873 
Sedges, 260 

Sedomiid 323 81 ff 837 

Seed d gest 2a2 ff 

Seenum 67 

Sen tear p s 382 

Semen sens ti\ t> to 863 

Sensitizat on 40 See also 4llergization 

Scnsit zing capacity 113 177 198 

Sens tiz ns 8 139 

Sensol 902 

Sep a 245 5 9 

Sericin 24a 

Scrolog c tests 144 ff 472 ff 539 
Serum anti sheep 10 

autogenous see \utoserotherapy 
deahergizat on to 363 ff 
despeciated 3a7 362 
disease 3al 
arthropathy in 3a5 ff 
mamlestat ons of 351 808 811 
prevention of 90 10a 214 3a4 ff 369 
treatment of 10a 364 
eel l 

fermo 362 

fore gn 1 11 63 117 154 198 351 483 581 777 
833 

gu nea pig 46 

homologous 117 122 ff 353 
horse 11 17 42 44 90 109 14a ff 161 196 20a 
239 306 352 683 851 
hypersens tiveness diagnosis of 183 369 
premenstrual 128 ff 8a6 ff 
purified 362 

react on in an mals 1 1 16 
reacton local 89 359 
refractive ndex of 101 121 
shock 358 483 

sickness 2 90 136 143 351 833 843 
fractionated 119 3a2 
me dence of 357 360 
passve 3a5 362 
pathogenes s of 351 
symptomatology of 356 838 
transfusions 122 ff , 3a3 ff 
Serumized drug 318 
Sex distribution ol allerg } 80 S’ 

Shad flies 243 

Shad scale 27a 532 ff 

Sharajoo 278 279 39a 902 
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Shaving cream, 392, 399 
Sheep’s wool, see Woo! 

Shellac, 73. 902 

“Shock method" of treatment, 205 
Shock ti<scre definition of JS 
primary , 38. 39. 156, 6S8 
seconders . 39 
Shoe dies. 359,902 
Shoe polish, 3S9. 40S, 902 
Shoes 3S8 tT , 402 ft , 478, 704 
Short grass. 265 
Shortening. 313 
Short -na\e therapv, 645, 647 
Shnmp. 242. 306 

Shnartzman phenomenon. 3, 31 ff., 89, S13, 815, 820 
SjJol, 902 

'Silk, 66, 147 1S4. 237. 215. 3S6, 713 ft , 718, 742 
Si fcworm, 196, 245 
Sil\er amalgams, 903 
colloidal, 394 
mctalbc, 903 
mfnte, 903 
nucleuiate, 903 
paint, 903 
Sifter scale, 275 
Simomzer (prop ), 903 
Smobroachial syndrome, 622, 635, 654 
Sinusitis, allergic, 600 
and asthma, 501, 574, 6C0 ff 646 
bacteriology of. 501 
and bronchiectasis, 597 
chronic hyjjegilastic. 501, 502 
diagnosis ot, a32 
infectious, 64, 79, 439, 600 744 
pathergic, 501 
pathogeresu of, 412, 500 ff. 
and rhmopathy , 493, 501 
secondary infection in 50 1 
surgical indications in, 506, 646 
symptomatology of, 502 
therapy of, 505 ff. 

Smusopathy , allergic, 600 
Skatol, 903 
Skeleton, 877 

Skeptophy lass, 94, 112, 186, 213 
oral, 95 B ,216 
parenteral, 94 ff., 214, 253 

Skin, alkali neutralizing canaciti of, 55. 73, 176, 693, 
695 ff 

Skin cleansing, 697 ff , 719, 731 
Skin, constitution of, 55, 82, 693, 716 
Skin creams, 395 fi , 399 
Skin diseases, 688 
and asthma, 6! 1 ff. 
in children, 875 
due la drugs, 319, 323, 335 ff. 
due to loads, 295 fi , 297 
Skin extracts, 56, 121, 126, 231, 737 
Skin: as organ of immunity, 140 ff , 688 
Skin protection, 379, 430, 697, 698 ff. 

Skin protein as endogenous allergen, 12, 55, 1 19, 125, 
443 

Skin reactivity , 167, 170, 6S8, 878 
anatomic variation in, 158, 165, 174.ff. 
in children, 875 

effect of menstruction on, 58, 176, 861 
Skin tests, 2, 88, 167, 359 ff., 495, 538, 625 ff., 6S8, 690 
bacterial and lira!, 435, 436, 446 
“differential-diagnostic,” 702 ff-, 716 ff. 
reading of, 162 ff., 165, 166, 174 ff. 
record form for, 886 ff. 


See also Intracutaneous test; Patch test. Percutane- 
ous tests. Scratch test, Scratch patch le«* 
Smallpox. 439, 642 

Smoke. 72. 293 ff , 376 385, 488, 639, 742 
Smokefesa gunpowder. 903 
“Smoker’s cough,” 563 

Smooth muicle spasm, 55, 59, 84 ff , 569 ff., 582 ff., 
674. 680. 876 
Smut grass. 531 

Smuts. 72. 280. 285, 292, 4S8, 512 ff , 579 ff 
Snake \enom, 122, 560 
Sneezeweed, 381 

Soap 73 205, 396. 407. 48S, 695 ff , S14, 903 
scented 278, 282, 395 
<uli«Ututes. 40S 697 
tincture of green, 903 
Sol.ee 728 ff 
•Social influences 71 
Sock dye 66, 478 702 
•Sodium arrenate 903 
Sodium benzoate 67, 903 
Sodium bicarbonate Ilf, 755, S55, 903 
Sodium bichromate, 903 
Sodium bromide 22 7, 472, 903 
Sodium carbonate 903 
Sodium chloride 67 314 * 07 See also Salt 
Sodium dichroma tc 399 
Sodium fluonde 903 
Sodium fluorosiiicate 902 
Sodium hydroxide, 903 
Sodium hypochlorite 903 
Sodium hyposulbte 903 
Sodium iodide. 472, 634, 652 
Sodium meta ammobetuoate, 903 
Sodium metasilicate 903 
Sodium oleate. 49 903 
Sodium para-aroinobenzoate, 903 
Sodium perborate, 379 
Sodium ricinoleate 49, 439, 683 
Sodium salicylate, 319, 327, 903 
Sodium silicate. 772 
Sodium stearate, 903 
Sodium sulfate, 903 
Sodium sulfide, 903 
Sodium sulfite, 903 

Sodium thio^ullate 8S 227, 706, 755, 903 
Soldier need, 273 
Sclidago, 272, 529 ff 
Soluble blue, 903_ 

Somnolence, 7C0, 792 
Sorghum, 263, 530 
Soncin, 439, 497 
Sorrel, 276. 529 ff 
Son bane, 275 

Soy bean, 95, 188, 199, J09, 402, 7 28 ff. 
flour, 309 
oil, 313 
Soyofa, 729 
Spanish moss, 2SQ, 489 
Sparteine, 60 
Spasmodic coryza, 487 
“Spastic colon,” see Colon, spastic 
Spear grass, 263 ff. 

Spear scale, 275 
Spearmint, oil of, 903 
Spectacle runs, 405 
Spermaceti, 903 
Sphenoiditi,, 64 

Sphincter of Oddi, 6 S6, 798, 8C0 
Spiced fooeU, 6t, 62. 67, 71, 222, 306 
Spices, 186 ff , 311, 314_ 

Spider, black widow, 372 
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Spinach 62 146 309 384 419 
Spirometry 613 IT 
Splenomegaly 331 ff 337 3t6 
Sporobolus 531 
S[ orosis 286 
Sporolrtehon 288 ff 
Sporotr thosis 97 
Spr ng catarrh 816 
Spring spray (auto) 903 
Spruce 385 

Sputum tn asthma 589 II 614 622 ff 
staining of 494 II 
Squash 224 309 677 
Squill 649 
Squirrel tail 265 
Slaf ilizers 199 
Stains 386 399 404 903 
Stamen 246 
Stammering 810 
Staph} fococcids 447 
Staph} lococcus infections 12 63 66 446 
Staph} loderma 447 733 
Starch 726 743 903 
baths 364 7a5 
Starvation 186 650 830 ff 
Status asthmat cus 589 690 8/2 
therap} of 227 632 
Status thvmicol>mphaticus 483 873 
Stearic acid 903 
Steel w ool 903 
Stellcctomy 656 
Stem extracts 251 
Stei iphyttu t 2S7 
Stenotaphrum secundat ttn 26a 531 
Sterconorph} ria 420 
Sterculia gum 312 
Stenlamps 637 
Stille F ey mg 438 
Stomach allergic diseases of 668 
Stomatitis 295 319 666 
contact 373 401 667 ff 
Stomatopathy 666 
Stramonium 60 294 647 6a 2 
Straw 280 434 769 

Straw! err es 54 fl 108 298 fT olO 818 
Streptococcus 137 447 
Streptococcus tn colon 65 ff 42a ff 642 
infections 137 447 721 844 ff 
sensitivity to 449 ff 842 IT 
Streptoderma 733 
Streptom} cin 337 
SJrjdsv 634 
Strong} loides 480 663 
Strophanth n 605 645 648 
Strophulus infantum 42 217 313 765 
Strychnine 323 390 
Studies in allerg> case (check list) 88o 
tn asthma 601 613 628 
tn rfnnopathy 49off 
Styes 814 
Suaeda 275 

Succmylsulfathiazolc 328 749 
Sucrets 667 
Sudan III 903 

Sudan grass 263 418 531 ff 537 
Sugar 186 224 313 ff 72o 903 
beet 72 275 526 
diet 186 222 
Sulfarsphenamine 903 
Sulfogene carbon 903 
Sulfogene golden brown 903 
Sulfonal 418 ff 424 


Sulfonamides 32 41 ff 100 122 184 208 317 321 ff 
334 431 440 484 ->81 833 83s 844 ff 
as contactants lai 177 390 392 903 
as ingestants 319 323 32o 323 81a 
local appl cation of 329 ff 392 ff 734 
photosens tizat on due to 323 ff 331 33a ff 392 ff 
418 ff 

therap} 489 496 648 652 ff 845 
nef ulized 633 634 
topical 496 499 a07 732 ff 
SuJ/onated oils 903 
Sulfosahcyhc ac d 903 
Sulfur 212 390 408 6a0 6a2 814 903 
acid 904 
vapors 294 488 
Sulfur dioxide 72 
Sulfur monochlonde 402 903 
Sulfuric acid 904 
Sulfurous acid 904 
Sumac feavcs 904 

Summary of allergy case rccor 1 form 889 
Summer catarrh 508 ff 
Summer cyj ress 27a 
Summer dew grass 26"’ 

Sun laths 223 
Sunflower 272 530 532 a3a 
olof 904 

Sunlight 212 223 230 299 

Suntan preparat ons 430 

Su[ er nfections 19 ff 44a 471 

Surgery abdominal 673 ff 676 (I 682 686 780 

tn asthma 655 ff 

nasal 491 499 ff a06 560 601 640 646 
Surgical indications see under individual diseases 
Swamp cal bage 294 
Svcat urticaria 738 747 ff 7ol ff 
Sweating excessive 37 39 73 229 
S icet breads 307 
S >eet nut o 1 313 
S veet sage 27a 

S >eet vernal grass 263 a29 ff 533 536 

Swinny filter 147 

S} camore 2a8 260 529 ff 537 

S> mpathectom} 6a6 

S} mpathet c nervous sy stem 37 56 58 ff 

Sympath cotonia a9 a69 

Sympathin 37 

Synapodin 131 856 

Synlhens na sang ttnalts 264 26a 

Syntropan 60 683 

Syphilis 99 118 122 136 ff 449 470 624 
anergy m 24 471 473 II 
immun t> in 97 445 ff 470 ff 688 790 ff 
therapy of 337 ff 470 473 
Syphil ds 137 782 
Syphilitic keratitis 471 ff 818 ff 
Syrtnga u Igarts 511 
S} r nge control 147 

Systemic diseases as cause of urticar a 749 ff 
S>stemic reaction see reaction 

Talleoil 313 

Tachycardia 39 296 297 409 4fa 828 

Tachypnea hysterical 624 ff 

Taenia 66 137 482 744 

Taka diastase 311 862 

Tallon 904 

Tangerine 310 

Tann c acid 904 

Tany tarsi 244 

Tapeworm anemia 481 
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Tar, 72, 2C0. 205, 293, 390, 4CS, 419 ff„ 84°, 9C4 
paper, 904 
solution of. 9C4 
Taraxacum 272. 529 fi , 524 if 
Taro. 730 
Tarragon, 271 
Tartar trretic. 904 
Tattrazme \ellow. 904 
Tea. 62. 279. 313 770 
TnUocd, 3S5 
Teeth dead 64 
infection of 61 ff 

Temperature regulating rrechapj-m, 411 
Tere*rrus 521. 678, 853 
Teratoma. 5SS 
Tetpin hydrate, 646 
Terpineo!. 396, 904 
Terrell, 265 
Testes 5$ 1C9 
Testosterone, 131, 350 653 
Tests in allergy case fcheck list) $85 
dangers of, 195 ff 
See also under lrdmduai types 
Tetanoid type, 55 
Tetanus toxoid, see Toxoid 
Tetany, 625 

Tetrabrorafluorscein 397, 675 

Tetrachlornaphthalin 904 

Tetra-ethyl lead, 401 

Tetrahn (tetrahydronaphthahne) 904 

Tetramethy 1-diamino-beruophenone, 904 

Tetramethy Hhiuram-dtsulEde 696. 904 

Tetra methy 1-thiuraro rrono-di sulfide 9C4 

Telia I, 696. 9C4 

Textiles, see Fabrics 

TbaETum acetate, 396 

TkjUopkyles, 284 

Theelin, 131,856 

Theobromine, 60, 226, 649. 651 

Theocalcm, 60 

Theodne, 60 

Theophylline, 60, 651 

Theophylline ethy lenediamme. see \minoph > Iltne 
Theophy Ume isobutanolamme, 226, 631 
Tfciamin h>drochJonde, CO 69, 339 372, 707, 732, 
804, 825 

sensitmn to, 350 ff 
Thiers’ method. 111, 124 
Thiouiacil. 323, 325. 327, 334. 833, 837 
thiourea, 833. 904 
rhiuram sulfides. 904 
Thommen's postulates, 255 
Thorax in asthma, 592 ff , 875 
lhrombo-angutis obliterans. 777, 827, 831 
Thrombo-arteriU', 827 
Thrombocytopenia, 837 

Thrombocvtopcnic purpura, 325. 327, 331 ff , 341 ff 
781. 860 

Ttromtophfebitis, 827 
thrombosis. 122 
Thyme, 311 
oil of, 396, 504 
“Thymic asthma”, 873 
Thymol, 904 
iodide, 5C4 

Thymus, 56 ff , 616. 873 
Thyro'd. extract of. 133, 350, 802, 875 
gbed, 56 8 , S3, 748 
«ub=ttmal. 624, 626 
Thyrotonco'is, 57, 134 
Thyroxin. 56, 133 
Tils*. 259. 511 


T/lljrJsu usneosdes, 2S0 
TtUelus, 292 
Timb6. 279, 3S3 
Timothy 261 ff 

pollen 146, 253 529 (7 . 533 ff. 

Tin cane. 401 

Tin chloride !< tan noun, 904 
Tin foil 904 

Tincture \ e rat rum unde, 904 
Tmerta btsellteUa, 244 
Tinnitus auntim, 341, 797. 823 
Tintex Iprop 904 
Tissue cream, 395 

Tissue reactions nera ou« control ot, 790 
Tissues as auto-endocenous allergens, 124. 

fluid of. 125 
Titro salt 314 

Totucco 168 ff 1M 231. 279, 385, 670, 770, 831 ff, 
904 

'mo«.e ot 279 tt 293 761,831 if 
Toilet articles. 27S_703 
Toilet waters 39' ff 904 
Tolerance 35 57) 'I 70. 228 231 ff 
test. 1S7 
Toluidine. 904 
Toluol. 904 

Tomato. 224. 295 _>9S ff 309 ff 322, 384, 667 
Toners, 904 
Tongue 666 668 S6S 
Tonsillectomy , 87 1 

Tonsillitis 26 

Toothpaste 312 395 667 904 
Tooth powders. 278 395 904 
Torch ot! 478 
7Wa 285 
Toxafbumin 509 
Toxemia allergic 297 S10 
of pregnancy 131 132 862 ff 
Toncodendrol. 376 

Toxin bacterial 19 45 63 10S 361. 435 ff . 441, 820 
hyper=cnsiti\ene<N 4 31 316 442, 574 ff 
immunization 207 ff 847 
resistance to. 35 

staphs lococcic 12 121 126 135 410, 443, 446 ff , 
736 ff 

Toxin antitoxin. 119 3'S 451 
reaction 23, 139 435 442 ff , 44S, 450 ff 
Toxoids. 198, 361 

intranasal administration of 442 
oral administration ot 442 451 
reactions to. 361 ff . 45 1 
staphylococcic. 12 443, 50S 642 690 
Torsion pomiferum 258 
Tracheitis, 63 563 

Tracheobronchitis. 590 619. 660 872, 
tuberculous, 575 622 ff 
Tracheotomy. 562 758 ff . 872 
Trachoma 125.422 819 
Tragacanth, 279, 281. 312 3S5. 403. 904 
Transepideimal penetration. 39, 172, 206, 294 713, 
726, 742 ff 

Transfusion experiments. 146 

Transfu'ion reaction'. 1. 182, 351, 353 ff, 364 ff, 
369 ff. 742,857 
Transilfumtaation, 505 
Transplantation experiments, 6S9 
Transudates as auto-endogenous allergens, 119,123 
Treatment deallergization, see DeaJfergtzation 
electro-osmotic, 207 
elimination, 199 
general hygienic, 223 
hyposensitization, see Hyposensitization 
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Treatment irradiatim 230 
nonspecific 223 
preventive 198 
principles of 198 
f sjdiotherat eutic 232 

skcptophy lactic see Deallergization skeptophy lactic 
symptomatic 198 223 
See also under individual diseases 
Tree of heaven 259 526 
Trees 256 
pollens of 248 IT 
Tnacetin 904 
Trial diet 186 298 
Tnbulus 418 fl 
Tnchinella extracts 480 ff 
Trchinosis 99 137 480 ff 663 83a 
Tnchlorethylene 904 
Tnchlornaphthalene 176 
Trichlortoluol 904 
Tnchocepl alus 744 
Trtclod'rma 291 
Trichomes 432 ff 
Tnchophytids 137 475 ff ,82 
Tnclophytin test intradermal 164 170 171 436 
443 474 476 ff 704 ff 734 783 
patch 436 464 477 904 
Tr chophy tosi« 66 97 44a 474 ff 
Trt chapter ct 242 
Trethanolamine 396 399 904 
ofeate 401 

Trtfohum protense 266 418 
Trigeminal neuralgia menstrual 8a8 
Tugger mechanism 74 a93 737 
Tnmtro an sol 904 
Trinitrobenzene 904 
Trinitrotoluene 696 
Trinitrotoluol 904 
Triple response 103 
Tnsodium phosphate 904 
Troctes di nnotoria 244 
Tropins 139 
Trout 667 

Trypaflavine 418 467 
Trypan blue 904 
Trypan red 904 
Trypanosomias s 122 
Tryparsamide 337 904 
Try ps n 38 91 IT 104 349 
Tuaminc sulfate 559 
Tubercuhds 137 458 ff 782 
Tuberculin 459 
anergyto 21 ff 24 458 ff 463 
avian 466 

hy persens tiveness 22 144 153 ff 460 IT 57a ff 
818 ff 

old (Koch) 462 


patch test 464 ff 904 
PPD 33 34 462 

reaction 26 29 69 70 72 112 171 443 457 462 ff 
608 ff 775 
syringe J6I 

test 2 1S9 160 164 ff 169 1/1 436 464 ff 
nenfocal 465 ff 

therapy 19 ff 92 96 211 212 466 II 474 497 

611 642 ff 648 

Tuberculoid structure 97 137 164 446 462 468 
471 

Tuberculos s 136 ff 457,663 
and asthma S7a ff , 608 
immunity in 19 ff » 97 445 ff 457 ff 
of skin 458 ff , 688, 775 
specific therapy of 466 ff 


Tubex method 1(1 ff 
Tularemia 436 469 
Tulip 20i 383 
Tumbleweed 273 27a 
Tumenoi (prop ) 904 905 
Tumeric 90a 

Tumor intrathorac c 616 624 
Turkey 306 
Turnip 309 
greens 384 

Turpentine 72 73 112 150 ff 153, 176 205, 282 
407 408 694 696 90a 
Tutocain 905 
T vins allergy n 5a 569 
Typevvr ter ribbon 90a 
Typha 26a ff 
Typhoid fei er 443 ff 6S8 
Typhus 452 
vaccine 304 
Ty ram me 60 

Tyraglyph is 244 370 381 664 

Tyrosinase 379 

Tyrosine 443 90a 

Tyrothnc n 394 ff 496 507 79 

Llcer duodenal 420 671 
gastric 420 671 
Ulcus mollc 456 
llmiu 2a8 a29ff 
Ultramarin* I lue 90a 
Ultraviolet ray a 177 ff 418 421 7a7 
Ultraviolet therapy 230 423 430 466 (T 643 
Umbrellas 401 404 
l ustim uung 211 649 
Unconsc ousness 808 
Vnduhnt le\er 464 
Unit values of pollen extracts 543 ff 
Upholstery 194 200 240 ff 277 287 399 488 II 
512 

L ran um chloride 90a 

Urbach koenigste n technic see Passive transfer by 
blister flu d 
Urea 80a 90a 
Ureters 8a2 

Urethane 88 1 10 227 873 
Urethra 8a2 ff 
Urethral test 46a 
Urethritis 64 8a3 
Uric acid 847 ff 90a 
Unna spast ca 650 

Urinary proteoses (Oriel s P substance) 111 120 121 
123 135 204 642 
Urmarv tract 521 747 849 
Ursol see Paraphenylenediaminc 
l rtica 533 535 ff 

Urticaria 39 57 62 63 77 137 (88 737 
il erg c 741 
m animals 16 757 
and asthma 611 ff 737 
cholinergic 7a2 
chronic papular 762 
chronica infantum 7 65 
di e to cold see Cold urticar a 
d te to contactants 383 386 ff 399 742 
due to endogenous allergens 743 ff 
etiologic diagnosis of 155 168 763 
etiology of 739 
di e to exogenous allergens 741 
factita 182 231 431 752 ff 
in hav fever 519 ff 737 
incdenceof 80 81 737 
die to infect on 449 



ISDF\ OF SUBJECTS 


Urticaria. due to instants, 297. 312, 314 ff 319 ff, 
323 ff.,741 _ 

due to inhalants, 236, 245, 2S2, 742 
due to injectants. 335. 742 
menstrua', 130 ff. _ 
ef mucosa. 73S, 745 ff . 753 
papular. 39. 65. See also Lichen urticatus 

fcifpi.J.knl HI 0. « 

431 ff.761__ 
treatment of. 756 ff _ 
due to psychic factors, 74. 750 
s\ mptomatology of, 73S 
theripv or, 105, 217 224 ff 2J0. 7S4 
Uru*hiol," 45, 376 
Vsttlago, 292 

Utenne absorption. 49 fi &33 
Uterus test ire Schultz Dale method 
Uvea. 124 ff. 820 
Uveitis, 72, 517, 819 

Vaccinal angina. 26 
Vaccination, 123. 126, 453 

vS^TutSnom. 208, 439 «.«••«'>« • « 5 11 ’ 
308. 641 5.. 749, 772. 81/. 841 84/, 8/4 
Bacillus coli, 5<0. 650. 757 
dose of. 440, +47. 641 ff 
Ducrey's bacillus. 456 
fungus. 478 

tv uitianasal spray . 496 
oral, 207 ff , 441 tt , 640, 642 
pertussis. 643 
rickettsial. 304 
staphylococcic. 246 
stoik, 211 ff. 439 ff, 643 8.4 
stool, 439, 495 ff . 508. 640, 642. .49 
in therapv , 50S .. 

typhoid, in fever therapy, 21. 41/. 68), z-0 
reaction to, 35, 153 
virus, 304 

Vaccine-filtrates. 441, 641 
Vaccinia, 642, 724 
Vaginal absorption. 50, 803 
Vaginal bleeding. 550 
Vaginal discharge, 521 
Vagotomy, 58 
\ agotoma. 55, 59, 569 
\ afenan. 282 
\anHta, 205, 3S4. 694 
Vanilla, oil of , 905 
Vanillin oil, 418, 905 _ 

Vanishing cream. 395 
Vaponephnn, 633 
Varicella. +49 
Variola, 452. 68S 
Varnish, 175, 3S6, 402, 905 

Vamolene, 905 . — , 

Vascular disturbances os predisposing factor, 33, o 

VascIS 413, 793 ff., 810, S23 11 , 831. 876 fl 

Vasculitis, allergic, 827 
nodular, 775 _ 

Vasoconstrictors. 226, 498, 306 ff , 339 
dangers of, +95, 499 _ 

Vasomotor instability, 59. 570 

Vasomotor rhinitis. 487. See also Rhinopathy 

Vasoneuropathy , 410, 431, 7?2 ff 

Yatox, +41 

Veal, 306 ff., 685 

\ ege table gums, see Gums 

Vegetable protein, 60 


Vegetables 224. 295. 309. 318 
as contactants, 384 
extracts of 15S, 298 

Vegetative nervous system, see Autonomic nervous 

\egelote 313 _ 

Vehicles u*ed m patch testing, 890 ff 
Velvet grass 264. 536 ff. 

Venesection 634. 755 

Venetian red, 905 

\ enous pressure 621 

\erbena 3S3 

I erbestna eucettoides <43 

Vernal conjunctivitis (catarrh I, S16 

Vert emeraude 90' 

\ertigo 297 34 ! 412, 823 
\ calculation method- 649 
\esiculitis 64 -i,,t 

\ esiculo-pustular eruption- o! hand* 1 3+ II 
\ e<tlbutar di-turl>ances, 760_ 

\ctennanans. reactions in, 72 4u 

I ici<i Ami, 854 
\ ictona blue 90' 

\ inegar 315 ff 905 
\invl resins 90.' 

\ioiorm (prop l 905 
\ioIetit nVii 511 

in lis i» 

\ ital capacitv 606 613, 6_ 3 
\ itatntn +.69 <,«, 

\itamm B complex 69 2.4,64+ /3_, c04 
Vitamin D 69 18 s '60 
\ l tarn in E,_560 
Vitamin P 780 
\itamins. >0 318 

in anaphvlaxis 65 ff 

a*. 729 

f.rilwVSi.te acid Menadione; Soon, R.bo- 
flavin, Thiamin hvdrochtonde 
Vitreous opacities 821 
Vollmer test. 464 u 

Vomiting. 297 649 666 . 669 823 
cyclic. 39 42. 666 6.0 ff. .98, 810, 8/6 
and migraine, 6/ 1 <93 ff. 
of pregnancy , 861, S6v 

Walk gra‘s, 264 

Wallpaper, 287. 404 

W alnut. oil of, 905 _ ... 

\\ alnut tree, 25S ff •«), »29 ff a31ff,a3. 

Brazilian, 385 
Walnuts, 310 

War melanosis of Riehl 419,422 
Wasps, 371, 4S4 
Wassennann reaction 4/i u. 

Wassermann reagms, +/2 ff , J 91 
Water balance in allergy , 103, 110, / 9a, 833 
Water colors. 905 
Water cress, 38+ 

Watermelon, 310 . Q . 

Wave-setting preparations, 2/8 2S1, 393, S/3. 3V/, 
694, 814, 822. See also Gums 
Wax floor, 40S, 896, 905 
mustache, 667 
polishing 905 
Weakness, 297, 810, 337 
Weather, see Meteorologic influences 
Weeds. 266. 375 
eradication of , 3 / 8 fi • 

Weevil, bean, 2+4 
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\V eltmann reaction 615 623 
Werlhofs disease 778 781 
Wesson oil 313 
Western elder 269 

Western water hemp 267 273 530 532(1 
Wetting agents 73 399 401 697 ff 
Wheat 169 170 245 
flour 280 300 308 
h>i osensitization to 302 
oil of 905 
pol'en 265 

Wheat egg and milk free diet 189 192 
Wheat free det 189 191 
Wheat grass 264 529 532 ff 
‘ Wheat miller s asthma 280 433 
Whiskey 308 312 
Whitetop 262 265 
Whitfield s ointment 90a 
Whooping cough see Pertussis 
Wild bar!e\ 265 533 fl 
Wild oat 265 536 ff 
Wild parsnip 383 385 
Wild rhubarb 276 
Wild rice 260 
Wild rye 265 533 ff 537 
Willow 259 529 (T 532 ff 
Window patch test 173 197 
Window sprays 90s 
Wine 62 306 312 316 318 848 
Wing scale 275 
4 Winter bronch tis 6a8 
Winter fat 275 532 534 ff 
Wintergreen o 1 of 905 
Wire grass 263 ff 
Witch grass 264 
Witch hazel 90a 
Withdrawal test 156 
Without cover patch test 173 ff 197 
Wood smoke 293 ff 
Wood stain 294 
Woods 205 382 386 905 

Wool 176 196 237 240 287 386 m 713 ff. 742, 
769 771 
fat 388 
Uormseed 273 

Wormwood 270 ff 529 532 ff 53a 
oil of 905 


iVrinkle removers 395 
\\r st watches 401 40a 


X hay fever 3 28 a38 
\ ray diagnost c 496 a02 ff 609 ff 
662 669 ff 673 ff 686 780 
effect of 141 230 476 783 
hypersensitiveness to 177 430 ff 
X ray exanthem 430 ff 
X ray therapy 213 772 
of asthma 572 643 ff 
of dermatitis 230 ff 707 719 
of rhinopathy 497 
of s nusitis a07 
of »rt>ca;n 7 06 
Xanthines 60 226 
Xanlhu , 260 270 ff 529 ff 
Xanthodermia hpochromica 418 
Xeroderma p gmentosum 421 ff 
Xeroform 90a 
Xylol 90a 


Yard grass a31 
\ awning 297 589 
uncontrollable 809 
Yeast 144 285 289 311 67a 
Ti ello v fever vaccine 304 
\elIow jacket 161 371 
\ ello v olive 905 
\ello v th ck head 418 ff 
lev 385 


Zabrotes subfascial is 244 
7ca mays 260 265 529 ff 533 ff 
Zinc 403 408 
chloride 90a 
oxide 90a 
peroxide 90a 
stearate 90a 
sulfate 815 90a 
lomzat on 499 a60 641 
wh te 90a 
Zinnia 383 
7 ppers 40a 
Zi ama poluslna 260 
Zomte (prop ) 90a 
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